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PREFACE 



TO THE 



SECOND EDITION. 



In the first edition of this essay it was 
remarked, that " since the obscurities of 
technical phraseology would in no degree 
recommend a work to the more Uberal and 
enUghtened members of the profession to 
which it relates; and as the attention of 
others than medical practitioners is not un- 
frequently arrested by efforts which are 
calculated to simplify the objects of the 
healing art, I attempted to set forth my 
ideas in language as little technical as the 
nature of my subject would admit." 

In preparing a second edition, the flatter- 
ing indulgence with which the former has 
been received encourages me to retain my 
original plan ; and further, to offer some re- 
marks which I previously hesitated to in- 
troduce. 
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CHAPTER I. 

OF THE STOMACH AND NERVOUS SYSTEM, AND 
OF THE ALIMENTARY CANAL. 

The stomach is the great regulator of the whole 
anhnal machine, which, unoffended, it nourishes, 
if outraged, it disorders. It is not only the cen- 
tral repository of that nutriment which, by aid 
of the absorbent system, is extended to the re- 

motest points of the aobnal frame, from infancy to 

« 

manhood ; but it is also the source from whence, 
by an equally extending power of the nervous 

B 



2 OF THE STOMACH 

system, the brain is influenced : and no mind has 
proper action, where the stomach is materially 
disordered. 

To be satisfied of the immediate sympathy be- 
tween the nerves of the stomach and those of the 
head, as well as of that sympathy which is so rea- 
dily communicated from the remotest part of one 
member of the body to the remotest of another, it 
is only necessary to bear in mind, that nerves are 
no other than extensions of the actual substance 
of the brain, the principal of which extensions, 
conunonly known as the spinal marrow, sends off 
branches to the extremities, and which divide and 
subdivide into filaments, ultimately becoming so 
minute on the organs of sense and motion as to 
evade th6 most scrutinizing research. 

By m^&ns of the nerves, those organs which we 
are capable of calling into action at pleasure, ap- 
pear to receive a direct influence from the brain 
with all the qtiickness of electricity; and although 
the precise nature of nervous fluid, or, in other 
words, of the medium by which this influence tra- 
vels, is not understood, it would seem in certain 
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qualities to resemble electric fluid; and Empe- 
docles must have entertained an idea of this kind, 
when be advanced that fire, besides air and water, 
was contained in the nerves. 

From the precise similarity of im^n-essions na^ 
turally communicated to the nerves by corporeal 
irritability, and those artificially produced by the 
electric shock, it appears reasonable to imagine 
that the matter of nerve is furnished with elements 
in no way different from those of that widely ex- 
tendixi^ power. ' Tlw various degrees of electric 
influence prevailing in the atmosphere are acutely 
felt by the unfortunate subject of extreme nervous 
sensibility ; and in certain states of the air, the 
whole animal body seems trembling with the elec- 
tric aura, as if under- a charge of the ordinary 
machine. Certain fishes possess electric qualities in 
sudi an eminent degree, that they are capable of 
transferring a shock to another animal. The tor- 
pedo df South America is even said to convey a 
powerful shock through the medium of the line 
to the person who handles it: but the electric 
energy ceases altogether on the death of the animal, 

B 2 



4 OF THE ALIMENTAKY CANAL. 

Under these considerations, the sympathy be- 
tween the stomach (to which a vast congeries of 
nerves belongs) and the remotest parts of the ani- 
mal fabric, but above all that great director of 
its thoughts and actions, the brain, is easily recon- 
cileable. 

As this work is not addressed to the medical 
world exclusively, it may be excusable to observe 
that whenever the stomach is spoken of, the word 
is used literally, and not in conformity with the 
enlarged meaning of fashionable phraseol(^y, 
which comprehends under that term the whole 

abdomen or belly, and the nimierous organs con- 
tained within it : whereas the actual stomach oc- 
cupies a comparatively small portion of the abdo- 
minal cavity, and forms but a very small one of 
the alimentary canal ; the length of the intestines 
alone being always six times the measure of our 
height. 

Although the alimentary canal, strictly speak- 
ing, includes the entire passage from the lips to 
the extremity of the intestines, the term is more 
commonly used to express only the stomach and 
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tract of inteetines. Still however it may acci- 
dentally occur in the former sense : but my object is 
to make the entire alimentary canal a course for 
the progressive consideration of those organs 
which either expressly constitute a part of its own 
substance and apparatus, or whose collateral as- 
sistance is essential to its functions; attempting 
to relieve the monotony of detail by trifling di- 
gressions, as an apology for the introduction of 
such original views as my pjiysiological inquiries 
have led me to adopt. 



^^ 



CHAPTER II. 

CONCERNING THE MOUTH AND ITS GENERAL 
ORGANS — THEIR SECRETIONS — OF FERMEN- 
TATION IN THE STOMACH — AND OF CER- 
TAIN CALCULI. 

When food is taken into the mouth, it has sim- 
ply to undergo mechanical division from the teeth, 
assisted by the tongue and furrowed surface of the 
palate, and receive an admixture of saliva, which 
is a chemical medium of fitting it for assimilation 
with those fluids which are supplied to the sto- 
mach from other sources. 

The lips, the inner surfaces of the cheeks, the 
palate or roof of the mouth, and its depending 
arch towards the throat, commonly distinguished 
as the soft palate, all receive their requisite de- 
gree of lubricity from small mucous glands, si- 
tuate within a membrane common to the whole. 

The uvula, which assists materially in the of- 
fice of lubrification, and furnishes a convenient 
depending point for the deposition of mucu^, may 
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be termed the glandular body of the depending 
palate ; from whose substance it receives a small 
musdbe, which, from its spiral figure, is capable of 
much elongation mii contraction. It is of great 
importawcB in deglutition, still more in speaking, 
and morie than 9-U in singing. 

The tongue contributes to the necessary sup* 

« 

ply of mucu^y and more particularly frqm itn iioot, 
wh^e numerous follicles for a due accession of it 
ar^ stationed ; the sense of taste beiug seated in 
its point and edgos. 

Mucus is pellucid in proportion as it is wat<My> 
and more or less viscous as albumen is a constir 
tuent. These charaQters are modified altogether 
by the state of the stomach and intestines. It is 

« 

supplied to all the membranes of the body ; but 
more particularly to those throughout the whiolp 
course of the alimentary canal. Mucus is the 
most abundant of all the secretions which the 
blood furnishes to the animal economy, and 
se^n^s pru[icipally intended for defending the sur- 
face of membranes from the agency of suc))l 
matters, as in the coiH'se of its functions luuat 
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otherwise come iu contact with them, and there- 
by exert a noxious influence. 

A part of the papillae, or those little white bodies 
so evident on the surface of the tongue, and espe- 
cially backwards, are glands of subordinate office 
in the secretion of saliva, for each of which the 
cuticle forms a sheath. 

The principal glands expressly destined for the 
secretion of saliva are three on each side the face ; 
namely, the parotid^ occupying a cavity of the 
cheek at the lower and fore part of the ear, from 
which circumstance it takes its name {ir»^», near 
Hf, the ear); the submaxillary, which is much 
smaller, and so named from its situation within the 
foremost angle of the lower jaw ; and the sub- 
lingualy which lies near it, under the fore part of 
the tongue. The first of these glands forms nu- 
merous minute tubes, which unite into one com- 
mon duct, terminating near the second grinding 
tooth of the upper jaw. The chief duct of the 
second or submaxillary gland, terminates near the 
small orifices which are formed by the third or 
sublingual behind the central teeth of the lower 
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jaw. These glands are all of conglomerate struc- 
ture, the constituent glandules sending off excre- 
tory ducts, which unite in the manner alluded to 
for the transmission of the secreted fluid. 

The motions of the jaws and tongue tend to 
promote the secretion of saliva, by the stimulus 
which their muscular apparatus communicates to 
the respective glands. 

The saliva takes its name from the saline taste 
and qualities which it possesses : and its degree 
of saltness depends wholly upon the state of the 
stomach. In a general way, we are jiot aware of 
saline agency from its constant presence ; but un- 
usual fasting, hunger from too rapid digestion, 
and an increased secretion from a relaxed state of 
the system, as in paralysis, all render it sufficiently 
evident. Saliva has further a combination of ani- 
mal gluten, of ammonia, and of calcareous matter. 
While the teeth furnish the first mechanicai step 
towardsTthe digestion of our food, the saliva fur- 
nishei the first chemical step ; and seems a chief 
^ent \)f that fennentation by which digestion is 
eminently promoted, if not altogether effected. 
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The he^thfiil coiiditiou of this most important 
secretion, is not only of the highest moment to the 
animal economy at large, but the saliva is often 9 
medium for transferring diseases of various kinds, 
as is sufficiently instanced in the bite of a rabid 
animal, in the reprdiensible and offensive practice 
of nurses tasting the food of children, and even 
the transfer of metallic influence, of which the 
following are examples. 

I. A gentleman in perfectly good health, sat 
one hour by the side of another, who was under 
the full power of a mercurial ptyalism and unable 
to talk, amusing him with a lesson in botany. In 
the evening of the same day, he perceived some 
increase of salivary secretion, but made no ac- 
count of it. In the night however it became 
very troublesome, and increased so rapidly, ac- 
companied by swellings of the tonsil glands, and 
general irritation of the mouth, which previously 
were not in the least degree disordered, that he 
was confined to the house a full week ; at the ^ad 
of which time, the inconvenienee had not altogether 
subsided. The taste of mercury had been con- 
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stantly present ; and the impregnation of its var- 
pour could not more successfully have been ef- 
fected through any known means by design^ than 
it was by this transfer tlnrough ptyalism from one 
individual to another. Mercury therefor^ must 
haVe been held in solution by the saliva, proba* 
bly in the ftHrm of oxide ; for the salivary effluvia 
could not have communicated the actual taste of 
the metal without an admixture of its volatile 
particlels. 

II. Where a faulty tooth in the upper jaw had 
been stopped from its side vidth a compound metal, 
the interstice between it and the adjoining tooth 
being quite inconsiderable, while the upper surfece 
of a tooth not immediately beneath it in the Ipwer 
jaw was stopped with the same material^ a galva^ 
nic shock was regularly communicated by the 
saliva from one tooth to the other, whenever, by 
any accidental movem^t of the mouth, they came 
within a certain distance of ei^h other, probably 
about half an indh. 

The earthy matter whidi is, at all times, held 
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in solution by the saliva, not only shows itself in 
combination with animal gluten upon the teeth, 
but on some occasions it forms a distinct calcu- 
lous concretion in the duct of the parotid, and 
other glands. A small deposition once established, 
furnishes a point for the more rapid accretion of 
that which is afterwards contained in the fluid; 
and in this manner the duct has been blocked 
up, and the saliva thrown out of its course, giving 
rise to fistulous ulcerations. Errors of diet seem 
to influence this morbid supply of earthy matter 
to the salivary secretion, as much as constitu- 
tional peculiarities. 

We know that an earthy residuum succeeds 
the putrefactive fermentation of animal matter: 
and I conceive that the fermentation effected 
or at least promoted upon animal food by sa- 
liva and the other secretions concerned in diges- 
tion, whereby the alimentary mass is resolved into 
new elements, may cause an imdue degree of 
earthy matter to be formed where animal food is 
used too largely. It is undoubtedly used by far 
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too largely with indiscriminate eaters ; and even 
the most moderate use more than nature demands 
for the general purposes of life. 

I believe the formation of calculi of all descrip- 
tions to be especially promoted by such habits 
of body and habits of life as favour a morbid 
fermentation in the stomach ; and, above all, by 
the acrid, unassimilating, and acidif}dng qualities 
of fermented liquors and acescent food : and that 
the circulating mass may thus become charged 
with an undue proportion of earthy matter, 
which, through the medium of secernmerit, is 
detained in the reservoir of that particular gland, 
whose secretion possesses the greatest chemical 
affinity for it. The smallest conceivable portion 
having thus been deposited, furnishes a nucleus 
for the attraction and deposition of repeated 
laminse, as is particularly instanced in that from 
the kidneys in their own ventricles, and in the 
urinary bladder. Gall-stones seem little more than 
indurated bile,' which, for want of energy in its 
secerning or^n the liver, and dilution of itself, 
has partially coagulated ; each body of coaguliun. 



14 OF THE SALIVA. 

no matter how small, furnishing a nucleus for 
subsequent accessions. 

Earthy concretions from the lungs and from the 
salivary glands, have no determinate figure, nor 
even an approach to it They 'are constituted, 
like the concretions alluded to, of amor{Aous 
lime, more commonly combined with the phos- 
phoric than any other add: and this dreum- 
stance alone shows an essential- difference be* 
tween the natural arrangements of health an^ 
disease; for the provident ordinations of divine 
wisdom appear to have assigned its own particular 
and characteristic figure to every species of mat- 
ter howsoever minute; whereby the humblest 
molecules of lime, in the progress of their natural 
and healthful deposition in the animal body, ar- 
range themselves by the same law as the gaudiest 
groups of transparent crystals within a massive 
rock ; while, under the influence of disease, they 
are shaped only by attrition, where surrounded 
by fluid matter ; for example, in the kidneys and 
the urinary bladder, after the manner of pebbles 
by the ordinary agency of water. 
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No animal secretion, perhaps, is less calculated 
than the saliva, to furnish us with satisfactory 
particulars for a standard of its chemical compo- 
sition ; for, unless obtained from the glands them- 
selves, it mixes with mucus as soon as it enters 
the mouth; and both these secretions not only 
vary essentially in different subjects from peculiar 
habit of body, but they become impregnated with 
earthy, with acid, and with other matters of 
foreign quality, which are pKerpetually arising in 
the form of vapour from the stomach and lungs 
into the mouth. 

The upper surface of the tongue Airnishes a 
great medium of attraction for extraneous mat- 
ter, by reason of its villous and papillated texture; 
while its main substance, which consists of mus- 
cular fibres running in infinitely various directions, 
serves to facilitate its different motions. 



CHAPTER III. 

OF THE THROAT AND ORGANS OF DEGLUTI- 
<riON OF THE DIAPHRAGM. 

Besides the depending arch of the palate, al- 
ready described, with which the uvula is consi- 
derably incorporated, and which by its central 
station gives origin to the figure of two secondary 
arches, another arrangement of the same figure, 
and constituted like the foremost of a double mem- 
brane with a few muscular fibres, sinks back from 
the uvula in a vault-like manner, to be connected 
with the pharynx. Between these anterior and 
posterior arches, are situated those mucous glands 
commonly known as the tonsils^ and vulgarly as 
the " almonds of the ears ;" an appellation which 
may be accounted for, in the deafoess that fre- 
quently results from an enlargement of them, 
whereby they exert a mechanical compression on 
the apparatus connected with the internal organ 
of hearing. 
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The common circumstances of their relaxation, 
inflammatory augmentation, and consequent for- 
mation of abscesses, and their morbid secretion of 
mucus, are familiar to every one. The discharge 
of their secretions is effected by the action of the 
several muscular apparatus surrounding them. 

From the posterior arch of the palate, a mus- 
cular funnel is formed, which has been named 
the pharynx^ from its office of conveying food 
from the mouth into the stomach (^8fa^» porto). 
Muscular fibres from every part of the mouth and 
throat are connected with the pharynx, contri- 
buting their united action to forward the progress 
of aliment to its destination. The top of the 
pharynx is open to the nostrils ; whence it is, 
that by sneezing, hiccup, or any convulsive mus- 
cular contraction in the course of deglutition, 
fluids are sometimes forced into the nostrils. 

Another troublesome accident not unfrequently 
attends deglutition, namely, that of portions of 
aliment " going the wrong way" as it is commonly 
and not improperly termed. The fore part of the 
pharynx is constituted by a membrane which also 

c 
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forms the back part of the larynx^ or cartilaginous 
funnel of the trachea or windpipe, and so called, 
probably, as an important part of the organ of 
voice (Xa^v^Ai, clamo). It is very conspicuous in 
the necks of men, is situated immediately before 
the pharynx, and has a small elastic valve for 
defending its aperture, which is naturally closed 
in the process of deglutition. A slight irregularity 
of muscular action in swallowing sometimes dis- 
turbs the office of this valve, when the admission 
of the smallest substances into the trachea occa- 
sions a sense of choking, which is only to be re- 
lieved by the natural effort of coughing; since 
the reputed advantages of emetics, sternutatories, 
and expectorants, are altogether nugatory. 

In the same manner as the tube proceeds from 
the bottom of a funnel, the canal termed esopha- 

9 

gtis descends from the pharynx into the stomach. 
The future tense of the same verb which gave 
origin to the word pharynx, has, for similar rea- 
sons, been had recourse to for compounding the 
term esophagus ; namely ottrcj, with the aid of 
?)aya», to eat. Thus, it will be seen that the terms 
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pharynx and esophagus express nothing more 
than the office of a muscular inverted cone and its 
tube for conve}dng aliment from the mouth into 
the stomach. They were conjointly named m- 
fundihulum by the Latins, as expressive of the 
common figure ; and in English the gullet; from 
the Latin guUiy which term seems to have been 
applied exclusively to this apparatus. 

The esophagus, as well as every other tube-like 
apparatus of the alimentary canal, is formed of dif- 
ferent coats, which are specifically distinguidied. 

The external coat, consisting of cellular tissue, 
serves to connect it with all the adjoining parts. 
Next to this is a series of muscular fibres run. 
ning longitudinally, which, according to their di- 
rection, are capable of contracting and elonga- 
ting the passage in the course of deglutition ; 
while another orbicular series, placed transversely 
within these, furnishes the means of contracting 

its diameter. 

It is from the irritation communicated by solid 
matters of food which have not been properly 
masticated, that these muscular fibres are caused 

c 2 
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to contract, and occasion choking. They are 
further subject to spasmodic contractions from 
hysteric affections, nervous irritation from wounds, 
obstinate flatulence, and varioiis disorders of the 
stomach. 

When foreign bodies occasion a constriction 
of the esophagus, it is more frequently eligible 
simply to force them into the stomach than to 
make any attempt at dragging them up. If they 
be matters of aliment only, the functions of na- 
ture will afterwards carry them off, provided no 
material disorder of the stomach and tract of in- 
testines prevail ; or, if they be of an indigestible 
kind, active purgatives would be administered as 
a matter of course. 

The esophagus has next another layer of cel- 
lular tissue, which anatomists have called the ner- 
vous coat, whence it would be imagined to con- 
sist strictly of nerve : but as this is not the case, 
the term is objectionable; its real nerves being 
mere ramifications from those of the chest, a very 
important nerve of which, connected intimately 
with the brain and stomach, forms a sort of net- 
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work upon it. The inmost coat of this tube is a 
delicate membrane continued from the mouth, 
appearing plaited longitudinally while the passage 
is relaxed ; but losing that character when it is 
dilated. It is abundantly furnished with orifices 
for the supply of mucus, not only from its own 
glands, but from others of neighbouring station 
and of greater size, which communicate with it ; 
for instance, those seated on the spine and near 
the larynx. 

The esophagus descends between the trachea 
and the spine; and after a slight undulation passes 
through the muscular substance of the diaghragm, 
and connects itself with the upper opening of the 
stomach, the situation of which opening is near 
about the sixteenth articulation of the spine. 

The viscera contained in the chest, or thorax 
as it is technically called, and those contained in 
the abdomen or belly, are divided from each other 
by a firm muscular and tendinous partition termed 
the diaphragm or midriff, both of which terms 
imply its office as a medium of division {itoe, 
(p^cccrtrw). It may be said to form the floor of the 
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thoracic cavity, the membrane common to the 
lungs being extended over its upper surface, which 
is here convex, the centre of the convexity reach- 
ing to about the fourth pair of ribs ; while its con- 
cave under surface, forming the roof of the ab- 
dominal cavity, has also an e:2tpansion of the 
membrane common to it, and which is termed 
peritoneum (ngiTuvai to extend round). 

The diaphragm has certain perforations for the 
transmission of different vessels and nerves, be- 
sides that for the esophagus into the stomach. 

The diaphragm is of the highest importance to 
the function of respiration. The inhalation of 
air causes it to be drawn downwards by con- 
traction of its fibres, so as to enlarge the cavity 
of the chest, and lessen that of the abdomen. In 
exhalation, on the contrary, it is drawn upwards, 
enlarging the cavity of the abdomen, contracting 
that of the chest, and forcing out the air from 
the cells of the lungs, after it has served its de- 
stined office to them. Thus, during life, the al- 
ternate rising and sinking of the diaphragm in 
time with our breathing is incessant. It seems 
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nearly as likely that the terra thorax was applied 
to the chest from this circumstance, as from that 
of the constant motions of the heart {^o§6oj, to 
leap). The action of the diaphragm lifts the whole 
substance of the lungs, while that of the heart, 
although its influence is extended throughout the 
system, is more limited in the chest. 

Ventriloquists avail themselves of the enlarge- 
ment of the thoracic cavity during the inhalation 
of air, for those alterations of voice which may be 
effected at such a time. Practice, it is well known, 
enables them to modify their tones according to 
various distances, so as to convey the idea of their 
issuing from particular objects; and it is very 
likely, that the oracles of Egypt, Greece, and 
Rome, were made to deliver their prophecies by 
a priestcraft of this kind. The temples were 
furnished with secret cells or chambers, from 
whence the sacerdotal ventriloquist directed his 
voice to the head of a statue. Of such a place 
the Temple of Isis at Pompeia, among others, 
furnishes an example. 

Having spoken frequently of muscular fibre. 
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and its powers of contraction and relaxation, as 
well as of cellular tissue, and membrane, it may 
be fit to consider their respective natural charac* 
ters, before any thing further is said of the organs 
which are constructed by them. 






CHAPTER IV. 

NATURAL HISTORY OF MUSCLE — ITS COM- 
POUND FIBRE — ULTIMATE FIBRE — OF TEN- 
DON AND ITS ULTIMATE FIBRE — MUSCULAR 
MOTION — STRUCTURE OF ARTERIES — CEL- 
LULAR TISSUE — OF MEMBRANE. 

All the movements of the animal machine are 
effected by masses of flesh, which have been 
named muscles, probably from fjuvtnuv, respirare^ 
because their alternate relaxations and contrac- 
tions resemble the motions of breathing ; and it 
cannot have escaped the most superficial observer, 
that these organs are made up of fasciculated 
fibres^ which, possessing in an eminent degree 
the qualities of constriction and relaxation, are 
capable of performing all the varieties of animal 
motion, according to their particular arrange- 
ments. 

Of the individual muscle, one end, distinguish- 
ed as its origin or head, is commonly attached to 
an immoveable point, while the end that is fixed 
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to the point or points to be moved, is distinguish- 
ed as its insertion or tail, the chief fleshy sub- 
stance being termed its belly. These notations 
appear to have originated from an idea of very 
distant times, when similes of the most ridiculous 
familiarity were adopted, that a dissected muscle 
resembled a flayed mouse ; and accordingly it has 
been thought that the Latin muscultis^ after the 
Greek f^va-xog^ furnishes the etymology of the 
word muscle. The extremities of nearly all the 
large muscles are tendinous; the substance of 
tendon constituting a more dense and convenient 
medium of union with cartilage, ligament and 
membrane. 

The length, breadth, massiveness, expansion, 
and general dimensions of muscles, are propor- 
tioned to the degrees of power they are required 
to exert, and to the bulk, structure, or weight of 
the organs to be moved ; their main fibres tending 
collectively towards the insertion. Certain mus- 
cles are opposed to others for the purpose of mo- 
derating various degrees of action; and, by his 
book De FracturiSy it appears that Hippocrates 
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was the first who insisted on the importance of 
observing the direction of muscular fibres in the 
treatment of fractured bones. 

In proportion as muscles are long or short, their 
powers of contraction are greater or less ; while 
the force they are capable of exerting is in pro- 
portion as their fibres are numerous or extensive. 
Contractile action is efiected by a shortening 
of the fleshy fibres only, the tendinous possessing 
no such power. Thus, it is the body of the mus- 
cle only which causes its extremities to approach 
nearer to each other ; in which office it becomes 
much harder, swells considerably, and continues 
to swell in proportion as the exertion is continued. 
In proportion as the contraction is powerful, the 
sensibility of the muscle is lessened; and it is 
from this circumstance, a variety of silly tricks 
are practised by the vulgar, such as running pins 
into the legs and arms, and similar foolish conceits. 
. Massive muscles, notwithstanding, do not possess 
the power of contracting in so eminent a degree 
as those which expand themselves in a series of 
fibres ; they are naturally less irritable. 
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The diaphragm is the largest and most important 
muscle which falls within the province of our pre- 
sent considerations, and no muscle of the whole 
frame is better calculated to exemplify the charac- 
ter of muscular and tendinous fibres in general. 

Fibres, however, which in the general appear- 
ance of an aggregate, constitute all the great in- 
dividual muscles of the animal frame, are them- 
selves of compound structure, an examination of 
which will tend greatly to illustrate their parti- 
cular qualities of contraction and relaxation, a 
circumstance necessary to account for the con- 
tractibility and convolutions of the stomach and 
intestines. 

Those fibres, by the general direction of which 
each particular muscle is characterised, and which 
divide of themselves, according to their longitudi- 
nal arrangement, I would venture to call compound 
fibres^ in contradistinction to the secondary or 
ultimate fibres of which they are composed, and 
on the particular nature of which their mechani- 
cal qualities depend ; for, if the structure of what 
is commonly called a muscular fibre were of a 
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dense substance, it is impossible it could admit of 
elasticity. 

It becomes necessary, then, to look for the pro* 
vision which nature has made for the exercise of 
muscular elasticity, beyond the general character 
and arrangement of its compound fibre : and this 
will be found in the ultimate fibres, which, in an 
aggregate, may be clearly demonstrated to make 
up the compound fibre, without any such stretch 
of magnifying power as can possibly mislead the 
ordinary perceptions of the eye : and under these 
considerations, it seems unaccountable that Leu- 
enhoec and others should have believed muscular 
fibre to be divisible ad infinitum. 

The ^^ molecules organiques^'' which, at one 
time, were great objects of speculation with the 
French physiologists, were adduced with a view 
to demonstrate the primitive fibre of muscle, as 
globular, spheroidal, and rhomboidal. 

In the field of a moderately powerful micro- 
scope, however, it is sufficiently evident that a 
fleshy fibre is made up of numerous minute tubes, 
each exhibiting longitudinal striae, with trans- 
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verse bands much like the structure of the eso- 
phagus akeady described, the average diameter 
of each of these ultimate fibrejs, or tubes, being the 
four hundredth part of an inch (Plate I. fig. 1, 2). 

The raw ultimate fibre has a solid appearance, 
but after exposure to heat, the apparently adi* 
pose contents become liquefied, and the tube exhi- 
bits the characters which have been described. 
Of course, the diameter of an elastic tube is di- 
minished in proportion as its length is increase ; 
the diameter being increased as the length is di- 
minished. Hence, in the aggregate, an admirable 
provision is made for the contractibility of mus- 
cles, and the swelling of their general masses in a 
state of contraction sufiiciently explained. 

An opinion has been adopted that the fibre of 
tendon is no other than a continuation of muscu- 
lar fibre, assuming a new character from its more 
compact structure. Whatever the difference of 
substance may be, it is suflBciently evident that 
the structure is different. The ultimate tube of 
muscular fibre terminates obtusely, and ceases to 
be hollow, uniting with filaments of tendon, which 
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are dense, of infinitely smaller diameter, and 
which in a reticulated mannef constitute the 
main fibre of tendon (Plate I. fig. 8). These fila- 
merits further appear to unite themselves, for some 
considerable way, with the substance of the mus- 
cular fibre, so as to render their attachment the 
more secure. The reticulated structure of ten- 
dinous filament is imdoubtedly of great advantage 
to its union with particular substances, such as 
cartilage and ligament ; and its density no less so, 
in consideration of the yielding quality of the mus- 
cular tube. 

These differences of construction between the 
ultimate fibre of muscle, and the ultimate fibre of 
tendon, serve sufficiently to explain why the 
fleshy part only of a muscle is capable of con- 
tracting, while its tendinous portion has no other 
motion than that of following the bone or what- 
ever other substance is to be moved. 

The tube-like structure of the ultimate fibre 
gives the muscle a much greater advantage in 
point of power, than if the compound fibre were 
constructed of dense elastic matter. Under an 
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idea of the experiment affording some illustration 

r 

of this circumstance, I have found that a tube 
constructed of elastic gum, or India rubber as it 
is commonly called, requires a much greater 
weight to break it down, a vastly greater force 
of any kind to solve its continuity, than a flat 
piece of the same matter precisely corresponding 
in length and thickness, and of breadth more than 
equal to the circumference of the tube. 

In the structure of muscle, therefore, the same 
wise arrangement of nature is to be remarked as 
in that of bone. All the cylindrical bones of the 
body are hollow, a circumstance which not only 
gives them the advantage of being much lighter 
than they would have been if constituted of a 
dense texture, but gives them vastly the advan- 
tage in point of individual strength and power of 
support. This fact may be illustrated by a very 
simple experiment, viz. If a solid cylinder of glass 
be placed horizontally, so that its end shall rest 
upon two perpendicular supports, and if a hollow 
cylinder of glass be disposed in the same manner, 
it will be found, on attaching weights to the central 
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part of ea€h, that a much greater power is re- 
quired to break down the hollow cylinder than 
that which is impervious. 

Muscles are abimdantly furnished with arteries, 
veins, and nerves, which insinuate themselves by 
minute ramifications between the ultimate fibres ; 
and their red colour depends wholly upon the 
blood which is supplied to them, of which a proof 
is furnished by the paleness of a living muscle 
after it has bled largely from incision or any simi- 
lar injury. 

Muscles on the average have the power of 
contraxAing one third of their length ; and the 
transverse contraction, of which the ultimate 
elastic tube is susceptible, affords an admirable 
accommodation for that degree of compression, 
which contractile action must of necessity cause. 
The general compression at the same time ex- 
erted on the filaments of nerve, serves also to 
explain why muscles are less sensible in propor- 
tion as they become contracted ; as was instanced 
in a general way, when speaking of their natural 
properties. To mention another example : wounds 

D 
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are often inflicted in the field of battle, which 
are not felt during a desperate conflict, solely on 
account of the high muscular energy, of the part 
which is in force at the time. 

Impostors sometimes avail themselves of the 
diminished sensibility produced by muscular con- 
traction, for the attestation of credulous persons ; 
and it is astonishing to what ordeals they wiH 
submit. I remember a young rustic who was im- 
pressed for military service after having enjoyed 
perfect health throughout his life. Abhorring the 
idea of a soldier's avocations, but being destitute 
of pecuniary means to procure a substitute, he 
feigned convulsions upon the most trifling occa- 
sions; and during their assimied influence, suf- 
fered the most flagrant liberties to be taken with 
his person, such as running pins and needles into 
different parts, applying hot irons, and various 
modifications of torture, which were practised by 
his observers to their great disgrace. His object 
being attained, and some considerable time having 
elapsed, he appeared in perfect health, and ac- 
knowledged the imposition. 
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It is from the over contraction of the muscles 
which are principally concerned in forming the 
calf of the leg, and which collect their fibres into 
a long tendon, attaching itself to the bone of the 
heel, that violent exertions in dancing cause the 
tendon to rupture ; and the accident, which is not 
uncommon, furnishes an example of the advan- 
tage, in point of power, an assemblage of fleshy 
fibres which are elastic has over that of tendinous 
fibres which are not elastic ; the substance of the 
latter, in this instance, seemmg very dispropor- 
tioned to the bulk of the fonder. The tendon 
under consideration, whose express action is to 
raise the heel by following its muscular body, has 
been named the tendon of AchiUes from being 
especially concerned in feats of agility; or ac- 
cording to the story of Tlietis, from the heel being 
the only part in whidi Achilles was vulnerable. 

The high vascularity of the muscles favours 
the accession of rheumatism, which may be re- 
garded as an inflammation of their fleshy sub- 
stance, and thence communicated to the tendons* 
To the ciixnimstance of the joints forming fixed 

D 2 
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points for the attachment of muscles, whose 
powers of resistance are opposed to each other, 
may be referred the stifihess and acute pain which 
they experience under its influence ; for although 
the muscles be painful throughout, the extremest 
degree of pain is felt at the joints. 

I am inclined to believe that although a cir- 
cumscribed accumulation of blood is evident in 
inflammation, the vascular obstruction is not pro- 
duced by any muscular apparatus which the ar- 
teries themselves possess, but rather by a con- 
traction of those muscles or parts of muscles 
through which their branches ramify. Having 
often sought, in vain, for the reputed muscular 
coat of an artery, I am led to conclude that the 
whole tube is constructed of cellular tissue, which 
from its different degrees of density or compact- 
ness, appears to form separate coats ; and which 
fipom its yielding powers, is fitted for all the pur- 
poses of circulation by the impulse which the blood 
receives from the heart alone, the great muscular 
power of which appears more than sufficient for 
propelling it through elastic tubes to all parts of 
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the body. But besides the contractions alluded 
to, of individual muscles or portions of muisde 
around vascular branches, inflammation often re- 
sults from a defective power of the heart to propel 
the blood forwards. Thus opposite causes pro- 
duce similar effects locally. 

Every muscle is furnished with its proper mem- 
brane, by that omnipresent substance of the ani- 
mal body, named membrana cellulosa^ and perhaps 
still more appropriately by the French, tissu ceU 
lulaire. In separating the muscles, minute fila- 
ments of this cellular tissue are seen proceeding 
in a reticulated manner, gradually becoming more 
fine, to bind their ultimate fibres together, but 
in the tendons it has little or nothing to do ; for 
the net-like arrangement of their own filaments 
renders such assistance unnecessary. Each fila- 
ment of cellular tissue, the average diameter of 
which is not more than the thousandth part of 
an inch, appears in the field of a good micro- 
scope to be a tube, admirably adapted to elastic 
power in common with the ultimate muscular 
tube. When unextended, it exhibits numerous 
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transverse striae or contractions^after the manner of 
an intestine; and when extended, abundant traces 
of the attachment of other filaments (fig. 4 and 5, 
plate I). Possessing lubricating fluid, it prevents 
injuries from friction, while it fodlitates muscular 
action, and constitutes a convenient net-work for 
the lodgment of fat, which fills up the interstices 
of the great musdes, and gives evenness of sur- 
face to the body at large; the elasticity of its 
tubulated structure accommodating itself to the 
different degrees of fatness or emaciation which 
are influenced by variations of health. 

It is this cellular tissue which is employed by 
nature, to repair the injuries of muscles- when 
their substance has been cut through ; for it does 
not appear that the fibres themselves are capable 
of uniting, after they have been divided by in- 
cision or laceration in a transverse or oblique di- 
rection. Although the constituent materials of 
bone are ever ready in the animal economy, for 
repairing the injuries which the skeleton may ex- 
perience, even to the regeneration of an entire 
bone, and although the several materials which 
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have liitherto been detected in muscle appear to 
be BO less constantly renewed^ no instance ki 
known of a lost muscle having been regenerated. 
Still the causes which operate in effecting the 
decay of bone appear also to operate in effecting 
that of musde. 

It must be remembered, notwithstanding, that 
the individual substances of bone and muscle are 
of different nature and different office; and I 
himibly conceive, that while the ductile cellular 
tissue effects the repair of injured musde, it ia 
not (X)ncemed in the repair of bon^ respecting 
the apparent crystalline arrangement of which 
some id^as will be offered in considdHng a future, 
subject. 

The tubulated nature of cellular tissue and its 
elastic qualities appear to render it sufficient for 
the construction of all that vascular apparatus,, 
which obeys the muscular actions of the heart 
It explains, too, why air passing under the skin 
may cause flatus to extend through a great sur- 
face of the body, while those partial contractions 
of the tube which have been alluded to, explain 
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also by what means it accommodates itself to the 
rigidity or the relaxation of particular parts, or 
of the system at large. Cellular tissue varies in 
density according to the office it is required to 
fill ; the tube fireqiiently bulging into the form of 
cells vaiying in their capacities. In conformity 
also with the nature of its office, this substance 
seems to contain either oily, gelatinous, or mu- 
cous flidd. 

The natural history of cellular tissue gives also 
that of membranes in general, which are more or 
less dense according to the diameters of thdbr 
fibres, and more or less supplied with lubrica- 
ting fluids iif proportion as their stations require 
it. They are named in an arbitrary way, ex- 
pressive either of their arrangement, or of the 
different substances they are destined to defend, 
to construct, or to lubricate; being abundantly 
furnished with blood-vessels, nerves, absorbents, 
and glands. 
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CHAPTER V. 

FUKTHEB CONSIDERATIONS OF MUSCULAR MO- 
TION — ^BONE — ^ULTIMATE VEGETABLE FIBRE 
— ^ULTIMATE MINERAL FIBRE — COMPARA- 
TIVE PHYSIOLOGY. 

The substance contained in the ultimate tube 
of mtiscular fibre seems like that in many forms 
of cellular tissue, to be adipous, since it is ab- 
stracted in an oleaginous form by heat, leaving 
the tube distinctly characterized ; and it would not 

appear that the lubricating contents or qualities 

# 

of the cellular tissue alone were sufficient for that 
easy and undulating motion which the exixeme 
fibres must at all times be ready to exert among 
themselves, in obedience to the sudden impulse of 
muscular exertion. 

The stimulus directly communicated to the 
substance of individual muscles seems strictly to 
be effected by those ramifications of nerve, which 
they so abundantly possess ; and when it is con- 
sidered, that these extensions of the identical sub- 
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stance of the brain receive their impulse through 
an electric medium, the circumstance would ap- 
pear to account for the rapidity, with which the 
dictates of the will are transmitted to the musdee 
at large. 

Swammerdam thought that the force of arterial 
blood communicated action to the muscles, after 
receiving its stimulus from the nervous i^stem. 
But the irritation of which the nerves are sus* 
ceptible, even after death, by galvanism and other 
exciting media, so as to create powerful muscular 
contractions, favours the idea, that the exciting 
powers of the nerves during life, depend upon 
an electric property^ and that the vascular sys^ 
tern has no primordial influence upon the faculty 
of muscular action. 

The undulating motions of the muscles very 
much resemble those of water, a quality which 
explains itself in the opportunity their ultimate 
fibres naturally possess, by reason of their struc- 
ture and arrangement) of moving freely in a Iqn* 
gitudinal direction one with another, and which 
their own elasticity as well as that of the cellular 
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tissne binding them together admits of, with the 
aid of that lubricatmg matter with which both are 
supplied. The quantity of space in prc^rtion 
to the quantity of matter is sufficient to allow of 
an approach to the undulating motion of water ; 
bodies being more fluid in proportion as the quan- 
tity of space is greater than the quantity of mat- 
ter, whereby their constituent particles are ena- 
bled to move in a corresponding ratio among 
each other. 

Where the animal body becomes emaciated 
from long continued disease, the diminuticm of 
bulk is more than equal to that of the adipous 
substance, which fills up the spaces between the 
musdes, and gives regularity to the f6rm: in 
other wojrds, the waste seems deeper seated than 
in the common cellular integument, notwith- 
standing its thickness; and as a diminution of 
bulk cannot take place without a diminution ci 
substance, it becomes necessary to look for that 
extra degree of bodily exhaustion beyond the 
limits of what, in vague and general language, 
is called the cellular substance ; and the diminu- 
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In some instances, it jina t uH aeify a 
fiar organs which aie of actire senrice ; 
in othoSy little more than a cndiian. In excess;, 
it is a disease of itsd^ the progenitor of TariooB 
maladies, and communicates a morbid d^iee of 
add to the fluid secredons. Such an excess of 
add &Tours the production of calcareous accre- 
tions, not only in the reservoirs of the animal 
fluids, but even at the joints of the bones, as is 
exemplified in the subjects of gout. In all gross 
habits, there is a morbid prepoiiderance oiaddj 
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and its influence on the £Drmation of calculous 
concretions has been adverted to in the sec(md 
chapter. 

Thie marrow contained in the bones seems to 
be the very last resort of declining vital power. 
It is less ready of access to the circulating system 
than the oily, adipous, or gelatinous matter con- 
tained in the several structures of the soft solids. 
The bones, therefore, in addition to their being 
the great mechanical support of the animal body, 
are also the defence of its last store of nutri- 
mient. In youth, the blood vessels by which it 
is deposited are far more distinct than in middle 
life, when it becomes more oily. In every advanced 
age, and in some forms of disease, it is scanty and 
watery, whence the bones are rendered brittle. 

Though vegetables are not possessed of loco- 
motive ppwers, they have notwithstandii^ con- 
siderable degrees of motion in certain of their 
organs ; and such as, approaching those of animal 
muscle, seem to depend on similar causes. That 
the exciting cause of muscular contraction in vege- 
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tables is of an electric nature seems probable 
fircmi the physical properties of the elements which 
surround them, and of which they may be sup* 
posed to partake, namely, the electric qualities of 
the atmosphere, and of the metallic matters con- 
tained in a greater or less proportion in every 
soil : the medulla or pith, which may be r^arded 
as the nervous system of v^tables, appearing a 
convenient medium for collecting and difiusing 
electricity. 

On examining the extremest fibre of a soft 
vegetable body, it will be found to correspond in 
its tubulated structure, with the ultimate fibre of 
animal muscle. Many confervas, both of the 
sea aJKl fresh water,^ which to the naked eye ap- 
pear to be only a congaies of minute dense fila* 
ments, exhibit in the microscope a tubulated 
structure, furnished with transverse septa, which 
aji^arently constitute an apparatus for the offices 
of 4»ntraction and diongation, like that described 
in the ultimate fibre of animal muscle. (Plate I. 
fig, €). The fibrillar of numerous parasitic fungi. 
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which also appear dense tx> the unassisted sight, 
are demcmstrated by the microscope to be tubu- 
lar, and very commonly furnished with spheroi* 
dal processes, which probably are glands (Plate I. 
fig. 7). Beyond these hollow fibres, none are to 
be traced which seem impervious. 

Thus, it appears that the ultimate fibre of tb^ 
animal and vegetable kingdoms is constituted by 
a tube adapted to exercise the especial functions 
of contractibility and relaxation, upon the com- 
munication of a stimulus from an exciting cause. 
Whoever is attached to v^etable phjnedology will 
readily call to mind those liK)dification8 of urns- 
cular action which are so conspicuous in Mimosa 
pudica, Dioiicea muscipula, and StyUdium gJo^ 
bomm. 

The medulla of plants bears a very consider^ 
able analogy to the spinal marrow of animals ; azid 
i^ according to Mr. Lindsay, it is to be demon- 
strated in the leaf stalk of the sensitive plant as 
the seat of irritability, (and in CQincidenoe with 
Sir James Edward Smith, I cannot '^see any 
thing to invalidate the idea,") the medium 
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through which an exciting impulse is conveyed to 
the v^table muscular fibre resembles strictly 
that of the animal economy. 

A plant which has been removed firom one 
spot to another droops through relaxation of its 
muscular apparatus; which has lost the stimulus 
usually supplied to, it, until the gaseous and nu- 
tritive constituents of the new soil shall have as- 
similated with its circulating fluids! But as soon 
as the plant is capable of absorbing moisture and 
nutritive matter from the soil, the necessary de- 
gree of stimulus is communicated to its muscular 
fibre, which contracting gives the same air of 
vigour to the refireshed vegetable as food and 
drink communicate to the fatigued animal. 

Smoothness, rotundity, and gentle undulation 
of outline are characteristic of perfection in ani- 
mals ; and in vegetables, the same qualities are to 
be remarked in a lower gradation, until existence 
is on the wane : but in the aged man, and in the 
aged tree, these attributes begin to disappear, 
and giving way to angularity and harshness of 
outline, a step is made towards that inorganic 
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kingdom, with which they are about to be assimi- 
lated, for the purpose of contributing to the nu- 
trition of their own species in after generations. 

From the clouded peak of Chimbora9o in 
gradual progression to the minutest grain of sand 
upon the level shore, from the basaltic pillars of 
Staffa to the finest filament of asbestos, a regular 
crystalline arrangement is to be traced ; the gene- 
ralizations of which, characterize every elevation 
of the earth's surface, and the individual pecu- 
liarities of which descend from the most splendid 
and geometrical crystals to the most minute and 
apparently irregular of all mineral bodies ; re- 
minding us that the Supreme First Cause of all 
has made ample provision against the possibility 
of any thing arranging itself by chance. 

Whatever degree of elasticity any of the mem- 
bers of the mineral kingdom may possess, whether 
it be the air of the atmosphere, or water, or any 
solid substance, it is proportioned to the cohesive 
aggregation of its constituent particles : and while 
the ultimate particles of fluid matters seem, by 
their peculiar qualities, to be globular, those of 

E 
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the solid have an endless variety of geometrical 
configurations under plane surfaces and solid 
anglei^, of which the most prevailing are simple 
aiid demonstrable. But the comparison of the 
ultimate mineral fibre alone, with those of the 
animal and vegetable bodies, will show why it 
call possess no elasticity of itself; for the very 
finest mineral filament, and such as, in fiasciculi; ^ 
call be manufactured into cloth (and which manu- 
facture was adopted by the Romans for wrapping 
the bodies of their illustrious dead), will show itself 
to be a solid prismatic crystal (Plate I. fig. 8), 
and consequently endued by nature with no 
such properties as the ductile tube of the animal 
and vegetable fibre. Electric agents call forth no 
such convulsive or contractile powers in the mine- 
ral, as in the animal and vegetable fibres : and 
whatever alteration it undergoes, must be either 
by resolution into its own elements, or by a new 
combination according to the laws of attraction. 
Thus the lime that is deposited in the cartilaginous 
skeleton erf infancy, and which continues to be 
supplied until the full stature of man is perfected. 
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arranges itself according to a law of this kind : 
and although the crystalline arrangement which 
is observable in the progress of its healthful de 
position disappears altogether in the animal ma- 
dbine when perfected, yet certain kinds of chemi- 
cal influence in the progress of disease cause it 
to re-appear; and this is but a modification of 
what takes place in entire rocks; for it often 
happens that when a quarry is worked through a 
solid mass, individual stones, which have been se- 
parated in the ordinary way, either faU to pieces 
after they have been exposed for a short time to 
the air of the atmosphere, under regular crystal- 
line figures, or else go into cracks, which are 
strictly referable to the characteristic crystal of 
their peculiar constituent matter, as may be 
abundantly demonstrated in carbonate of lime, in 
basalt, sandstone, and several other substances. 
Similar phenomena in the animal machine will 
be spoken of in the natural history of the teeth. 

Solidity is 'but another term for crystallization ; 
and all natural bodies are more or less solid in pro- 
portion as they approach the crystalline structure. 

E 2 
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The perfected bones of man, and of the higher 
orders of animals, constitute a firm, compact, and 
unyielding frame-work of earthy matter, with 
hinge-like, rotatory, and sliding articulations; 
the sole offices of bone being those of mechanical 
support and mechanical protection to the softer 
parts of the body. The teeth, which are the only 
hardened earthy parts of the animal frame ex- 
posed to the influence of air, to the influence of 
invasive fluids, or called upon to exercise any sort 
of mechanical power without the intervention of 
membranous or other protection, and without the 
aid of lubricating fluid proper to themselves, or 
being placed beyond the mutilating influence of 
chemical agents, are of a more dense, refined, and 
minute crystalline texture externally than any 
other of its objects : but this natural advantage of 
texture has become progressively lessened with 
the advancement of civilization, which has so ma- 
terially deteriorated our general objects of aliment. 
Trees and plants, by their natural habits, re- 
quire no change of place for fulfilling their wants, 
necessities, or inclinations. Wood therefore is 
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less solid than bone, and requires no accommoda^ 
tion for flexibility or any kind of motion at its 
joints : and all vegetables, from trees down to the 
lowest plants, are capable of retaining more or less 
jiutriment in proportion as their fructifying^ or- 
gans are at a distance from the soil by which it is 
furnished. Their whole structure consists of tubes 
and cells destined for various offices, and closely 
resembling the general apparatus of the animal 
economy. Like animals, they retain throughout 
life a higher temperature than that of the sur^ 
rounding air. 

Muscles may be said to po^ess certain qualities, 
the intermediate of solids and fluids ; for the so- 
lidity of their constituent substances may be re- 
garded as one step towards crystalline conforma- 
tion ; while the motion they admit of by their 
yielding qualities, the movements of their compo- 
nent fibres with respect to each other, and the 
proportions of space to those of matter, represent, 
in the aggregate, a quality approaching to that of 
fluidity, furnishing a convenient medium for the 
transmission of electric, or at least modifications 
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of electric agency from the sensorium to the re* 
mbtest mbvuig powers ; the earthy solids, th|r soft 
solids, the gelatinous fluids, and the watery fluids, 
all obeying the great taw of attraction. 

One of the most remarkable analogies between 
animftlH and vegetables is the production of oil. 
V^netable oils need no example. Animal fat is no 
Other than oil concreted by an acid peculiar to it- 
self ; and which accordingly has been named the 
Sebadc. This acid, in proportion as it predomi- 
nates, renders the oil more concrete. Suet, ibr 
example, is thus rendered more firm than the in- 
terposed fat of meats. 

Vegetable mucilage has a considerable anally 
to animal jelly, and sugar is a constituent of milk. 

Carbonic acid is active in the animal economy, 
is active in the v^etable economy, and mineralises 
half the substance of the solid globe. 

Animals receive nutriment and increase of 
bulk through absorbed fluids derived from the 
fermentation of animal, vc^table, and mineral 
substances. Vegetables receive nutriment and in- 
crease of bulk through absorbed fluids derived 



COMPARATIVE PHYSIOLOGY. 56 

from mineral substances, vegetable mould, aiid 
decomposed animal matter ; while minerals are 
only increased by the accession of new matter, 
cemented by cohesive attraction, capable of being 
separated by decomposing agents, and of re- 
uniting by new modifications of attraction : and 
while one class of natural objects passes into an- 
other by shades more gradual than day into night, 
the whole chain of creation exhibits to the inquir- 
ing mind a perpetual revolution of the sublimest 
harmony, promoting an elevation of thought far 
beyond worldly inanity. 

" The human body," says the excellent bishop 
Home, " was not made of the celestial elements^ 
light and air; but of the more gross terrestrial 
matter, as being designed to receive and commu- 
nicate notices of terrestrial objects by organs of a 
nature similar to them. In this instance, as in 
another since, God seemeth to have chosen the 
base things of the world to confound things ho- 
nourable and mighty, when of the dust of the 
ground he composed a frame superior in rank 
and dignity to the heavens and all their hosts. 
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They whose profession leads them to examine the 
structure of this astonishing piece of mechanism, 
these men see the works of the Lord and his won- 
ders in the formation of the human body. A con- 
templation of its parts, and their disposition, 
brought Gralen upon his knees, in adoration of 
the wisdom with which the whole is contrived; 
and incited him to challenge any one upon an 
hundred years study, to tell how any the least 
fibre or particle could have been more commodi- 
ously placed either for use or beauty." 



■".* 



CHAPTER VI. 



OF THE GENERAL STRUCTURE OF THE STO- 
MACH, AND ITS MECHANICAL ACTION. 

The pharynx and esophagus have been dew 
iscribed as a muscular funnel and tube, the latter 
descendmg in a direction nearly perpendicular, 
as far as the sixteenth joint of the spine. After 
passing through the diaphragm, its fibres are ex- 

> 

panded around the upper, opening of the stomach, 
which is technically called the Cardia, or cardiac 
orifice, from its vicinity to the heart, or Kaghct of 
the Greeks. In short, the esophagus niay be said 
to spread itself into a sac, shaped like the pouch 
of a bag-pipe (for such literally is the form of the 
stomach), lying in an oblique direction ; its gir^at 
curvature being to the left, which is the side where 
the esophagus descends, its descending point to 
the right, and resting beneath the left part of the 
liver. The word Stomach seems to have been 
compounded from (TTOfMOy a mouth, and %6a', to 
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pour, as the mouth or receptacle into which food 
is poiu^. 

The stomach itself indining forwards, its upper 
orifice or cardia forms an angle with the esopha- 
gus backwards, which, with the assistance of its 
muscular fibres, serves to prevent the return of 
food after it has been received into the stomach, 
and accounts for the difficulty commonly experi- 
enced in vomitmg. The lower or descending ori^ 
fice of the stomach has b^en named pylorus, or 
the pyloric orifice ; because, like TvXcifpog, a gate- 
keeper, it detains undigested matters of aliment 
until they are properly prepared for passing into 
the intestines, by the contraction of a muscular 
ring, with which it is furnished^ and which it re- 
laxes when necessary. 

The substance constructing the stomach is di- 
viable into four layers : the outermost of which 
is derived from a membrane common to the whole 
interior of the abdomen, and which has already 
been adverted to, under its appellation of perito- 
neum, when speaking of the diaphragm, and which, 
being furnished with but few nerves and vessels, 
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is not commonly the seat of acute pain or iiaflam- 
matory action. There is a cellular tissue between 
this and the second coiat, merely as a mediimi of 
conn^tion, which, by way of refinement^ some 
anatomists hat^e distinguished as a separate in- 
tegument. 

The seeond is the muscular coat, consisting of 
two planes of fibres, the external of which obsei^ve, 

r 

for the most part, a longitudinal direction, though 
some are oblique. They are chiefly concerned 
in propelling the contents of the stomach fdrwards. 
The inner plane consists of transversa fibres, 
which, individually, do not encircle the stomach, 
but form segments of drcles in ^ dorresponding 
direction, many of their tendinous filaments being 
observable. This particular arrangemeilt of the 
muscular fibres fimiishes an infinitely gre^itel* 
power of contraction than wouM be constituted by 
a series of entire circles : for while the longitu-" 
dinal fibres of the stomach do not appear to con- 
tract in a greater proportion than those of the nius- 
cles in general, these sclents of circular fibres 
are capable of extending themselves collectively 



60 OF THE STOMACH. 

to a circumference of twelve inches and upwards, 
when the stomach is in a state of dilatation ; and 
have the power of contracting to a circumference 
of little more than an inch after long continued 
fasting. Although hunger is strictly an affection 
of the nervous system, it is to the contraction of 
these muscular fibres, whether partially or gene- 
rally, that the uneasy sensations attending it may 
be referred. They frequently receive an unequal 
and capricious stimulus from flatulence. 

The third coat of the stomach, which has been 
termed the nervous, is a layer of cellular tissue, 
giving firmness to its substance, and support to 
the vessels of its inner surface. 

The fourth, or internal coat, appears an expan- 
sion of the inner membrane of the esophagus : 
but, having far more of a velvet-like character, it 
has been termed the villous coat. Through the 
openings of this, the inner surface of the stomach 
is furnished, from innumerable minute vessels, 
with that secretion peculiar to itself, which has 
been named Gastric juice. The villous mem- 
brane has also numerous imdulating plaits or folds 
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transversely, which accommodate themselves to 
the different degrees of contraction exercised by 
the muscular fibres, and consequently to the in- 
crease or decrease of the capacity of the stomach, 
in proportion to the bulk of its contents. 

By the contraction of its muscular fibres, and 
the corrugation of its internal membrane, aliment 
is retained duly in the stomach for the process of 
digestion. In this office the two orifices of the 
stomach are brought nearer to each other, the 
lower being considerably raided ; and if the* neces-> 
sary degree of relaxation at the pylorus be not ef- 
fected within a seasonable period, the subjects of 
bad digestion are sometimes afflicted widi the very 
troublesome consequence of ejecting a part of 
their dinners every day. 

It is the villous coat of the stomach, in particu- 
lar, by reason of its high vascularity, which so 
readily becomes inflamed on the accession of poi- 
sons, and especially those of a mineral nature : and 
death often takes place before they have passed 
beyond the stomach. 



CHAPTER VII. 

OF THE INTESTINAL CANAL — ITS STEUCTURE 

ACTION — AND GENEBAL DISTINCTIONS 

THE MESENTEEY — THE OMENTUM. 

The intestines, like the stomach, have four 
eoats, which are distinguished by similar appella^ 
tions, because they are of a similar nature. The 
outer integument, or that formed by the perito* 
neum, completely invests the greater part of the 
intestinal canal; but in some instances it is only 
partial. Besides lining the inner surface of the 
abdomen, and investing the contained organs, it 
is the chief medium of supporting the whole in 
iSmr proper situations, and more particularly the 
intestines, the entire tract of which, with slight 
exceptions, it may be said to inclose and suspend ; 
the overlapping portions forming a firm dupUca- 
ture, which constitutes the mesentery ; and this 
adheres steadily to the lower part of the spine. 
The mesentery is so named from its situation 
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amidst the intestines {fM^'og^ the middle^ inB^ov^ an 
intestine). This duplicatnre of the peritoneum is 
rendered considerably thick by the interposition 
of cellulous and adipous matter, for imbedding a 
Vast number of important vessels, nerves, and 
glands, hereafter to be noticed. 

The elastic quality of the peritoneum in gene- 
ral evinces itself in enlargements of the abdomen 
and its contained organs, whether they be of a 
diseased kind, as in dropsy, or of a natural kind, 
as in pr^nanqr, and casual distension of the sto- 
mach and intestines; and it is abundantly supplied 
with vessels, which secrete a lubricating fluid to 
obviate the effects of friction. 

There is yet another character or production 
of the peritoneum to be noticed, which is distin- 
guished as the omentum, and is constituted hy a 
double thin and delicate membrane, derived, with 
the exception of a small intestinal portion, from 
the outer integument of the front and back 
surfaces of the stomach, whence it hangs after 
die manner of an apron over the intestines and 
other alimentary organs. Between this delicate 
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double membrane, a quantity of fat is distributed 
much after the figure of certain corallines, the 
office of the omentum being altogether that of lu- 
brification to the inner surface of the abdomen, 
and such surfaces of its contained organs as 
would otherwise come in contact with it, and oc- 
casion irritation. 

The omentum seems to have been so named 
because its appearances constituted an especial 
omen for the judgment of soothsayers. This 
membrane has also been called epiploon (s^/tXsoi), 
on account of its floating character, and ganga- 
man (yetyyafjufi) and reticulum^ because it descends 
like a fishing net from the stomach over the intes- 
tines. 

The intestinal canal forms an infinite number of 
windings and convolutions throughout its course, 
measuring. upon the average six times the length 
of the individual, but sometimes considerably more. 
Its common distinctions are into large and small 
intestines, according to their diameter ; the mo- 
tions of the whole axe effected by an arrange- 
ment of muscular fibres longitudinally and trans- 
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versely, like those of the stomach, the transverse 
fibres being also segments of circles only, which in 
the aggregate must obviously exert a greater force 
throughout the tract, than continued circles of 
similar structure. The alternate contractions and 
relaxations of these fibres constitute what is tech- 
nically called the peristaltic motion of the intes- 
tines. The term undulatory perhaps would be 
more appropriate, since TigtffnXXcj^ the etymolc^ 
of the word, means only to contract. 

The inner surface of the small intestines is 
fprm^ into numerous folds transversely, which, 
from their filling the office of valves in restrict- 
lag the too rapid passage of aliment, have been 
called valvulcB conniventes^ and which, in plain 
EngUsh, I prefer calling the constricting valves. 
They form portions of circles only. 
. The inner surface of all the intestines receives 
an abundant supply of mucus from the ducts of 
numerous glands with which the tract is furnished 
throughout. 

^ In the great intestines, the constricting valves 
are deeper than those of the small, and the inner 
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coat less velvetrJike ; while the glands which fur- 
nish thdir mucus are individually larger. 

Although the intestinal canal forms an uninter^ 
rupted tract throughout, there are, notwithstand^ 
ing, certstm variations of structure in its general 
distinctions of great and small intestines^ which 
have assigned particular characters to three sub* 
divisions of each. Accordingly, tibese subdi visions 
are regarded as distinct intestines, the smaller 
being called duodenum, jejunum^ and ileum : and 
the larger, caecum, colon, and rectum^ 

The duodenum has been so named, rather in 
an. arbitrary way, because ' its measure is some* 
thing about twelve indies. Its great marks of 
distitictioB^ however, are, that it is straighter thou 
any other part of the smjEdl intestiiftesy that it pro- 
ceeds immediately from the stoniach> -and has 
therefore been regarded as a second stomach, be- 
cause it detains f^e food which hm passed the true 
^mach^ until it be mixed with bile and a iie# 
salivary fluid, the ducts for supplying which ter^ 
iflii^e inits back part : and further, ihat it eihi- 
Mts the ^t traces of vessels e:^essly adapted to 



OF THE INTESTINAL CANAL. 67 

nutritive offices, besides mucous glands^ . This in- 
testine eoBxpletes the digestion of aliment, and is 
often the seat of many affections, which aj?e attri- 
buted to the stomach itsdf, partiUJularly such as 
result from inspissated 'biH which, has been un- 
duly retaiiied; 

The^'^V^i^m is the next of idle small rintestines, 

and has been so named because it is conunoMy 

found empty {jiejunus), from its mtore rapid powers 

of absorption. Its emptiness has also assigned 

to it the term nestis (rs no/, 101^/^ ^0 ^<|')> .. c^Tbe 

^conyoludons of tlxis intestine and. thei:iica;:t luce so 

-numerous; as (k> render any attempt ai depo^ibijEig 

Hiein perfectly futUe. It ids of smaller di^mete- 

ftlran the :diiodeniun^ JNitthaa le89 n^uaciUar powers 

th^ ecxisirictiiig vai}im of .itei inner ', surface var« 

very nufiievons, ; and iit possesses-, a- |^at number 

of lacteal vesseto. .' -. 

*.: The iii^uf»rcon^itutes^the t}iir4>and>last^o£ the 
fiihaU int^BtimeSf and is so.niamed from* itsmulti- 
]^ed:c0nvolutions^ {uX6A^ita4'^st or. iurn uboiU). 
The plaits of it9«intenialx«irfi&we areiar less cour 
«ideraUe)tl3lm» those <)fi^l]e.jejttutt^ towar^ 

f2 
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its terminataon the^ disappear altogether. It is 
every where smaller, thinner in its substance, and 
<lf a paler colour. 

A spasmodic affection ol the small intestines, 
commonly, though not essentially, from inflamma- 
tion, has been termed iliac passion, because the 
ileum seems more particularly to be concerned in 
the disease ; and its contents are ejected by vo- 
miting. The spasmodic action of this intestine 
gives rise also to an alarming accident, which is 
technically called intus-susception, or intro^uscep- 
tion, being a partial contraction of its diameter, so 
as to occasion one portion of it to be drawn with- 
in another, just after the manner that a part of the 
finger of a glove is sometimes accidentally 4rawn 
within another. It most commonly happens that 
this spasmt>dic action of the intestine draws the 
contracted part within the portion below it, al- 
though it sometimes happens, and more particu- 
larly in children, that the contraction is within the 
portion above it : and the impossibility of ascer- 
taining which of the two is really the case before 
death, is to be regretted, since it would obvkni^ 
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be preferable to use injections from the extre- 
mity of the intestinal canal with a view to relieve 
the contraction downwards, whfle; jmrgatives from 
the stomach would promise the best chance of re- 
lief to that contracted upwards. 

- ^Oie'imdidatoiy and convolving motions of the 
small ' hitestines are £ar more considerable than 
those of the great. While not disordered; they 
act like the waves of a flowing tide, which, although 
its direct course appears doubtful because they 
niove forward and backward, still directs itself (Mi- 
wards. By this kind of action^ the intestines, and 
more particularly the small 4nes, sQiarate nutri- 
tums froni offensive matter, after which j^rocess, 
file mediazdcal weight of the Excrement, with the 
assikance'of bile and piartlal distention from dis- 
engaged vapafiir,'i9timulates the muscular fibres to 
contract, and propel it to the end of the canal. 
When their office' becomes interrupted, the intes- 
tines take on the action of an agitated sea, the os- 
cillations of whose Waters between the opposng 
breakers: express the titmost p^pleadty to ad- 
vance onwards. - - 
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The erolution of air ftmn tiieir ocnteBts seeniB 
to infltieiiee' the mnaeiilar action of the intestuies 
as much as the stimulus of biliaiy and feculent 
matter. The sqMuratkm.of .^yle firom excremeh- 
titious substance, ia a prooeaa of .themical decom- 
fositios^ w the'iGoiirse^ of which gaseous bodies 
i»pe foiTOed, accoiding to the* aflbiitite which are 
foirnisfaed by*ihe:!txnitents of the alimentaiy canal 
tit large. A degree <xf putrefiustiire fermentati<m 
attends the prbductioii of.^Ecrenientt and putre- 
fective fermen^tiim cannot take place without the 
evolution of air.. The evolution of aeriform mat- 
ter stokes place as aoon as aliment is acted upon 
hi the stoinach,^.and majr . 1)6 li^arded as essai- 
tial ito the^ sufficient distentidti of/.the.entire canaL 

The three 'greet: intestines exceed the others 
infinitely, in diameiei^ ^timiigh their length is 
comparativdy. 'incondiderai^le;' They are also 
less oonvoloCe^ their loiiter mufaces more irregu- 
laiv their inner more^€omid6t6ly> formed iaato ceUs, 
9iMUfoniisfaed ^Reith <many adipous appendages. 
•i>nie cofcum^ which>is the first (tf < the large in- 
testinesy forms a sort of bag beneath the ^termina- 
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« 

thm of^tiie ileumv its length being. Boaarddy inore 
tlmn^equal to its diaimtei% which iR rather more 
ib$sa double that df the ileum. It rests upon the 
inner surface 6£ the right hip home. The bottom 
of this sac-like intestine being turned downwiffds 
as' if closed; has ciecai^ioned the term caecum to 
be applied to dt^from the Latin atcuSyhihid'W 
seicret. It is also r^Aarkable for an aj^ndage 
about its own kngth, which proceeds from the 
left of its back surface, in figure and diameter 
resembling tf conmion -earth worm. 7%£9 rermi- 
form appendix is"' coiivoluted, adherii% by the 
sides ; otae extremiiy opening into the bade part 
of the intestine; iheotfawbexBg closed. Its of- 
fice is not '^lerfectly understood; but I am inclined 
to believe it axt accommodation, either to furnish 
muieus when the ordinary supply is deficiient, or to 
retain such as is redundant. It is constructed 
like4he intestines in general, and has numerous 
glands. 

The ^ohn, w named from* "tiie Greek zoshcv 
Ao/fett'^'censtitntes tihe principal part of the tract 
txf large intestittes. ' It is partidularly distidguiriied 
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by three ligamentoiis bands on its outer sur- 
£EU!e^ which run longitudinally, and form three 
parallel divisions. Its junction with the cascum 
is distinguished as its closed mouth, because the 
bottom of that intestine forms with it a sort of 
shut sac. The colon is, in fact, no other than a 
continuation of the caecum, over the surface of 
which the ligamentous bands are also apparent, 
though less substantial. From the right side, just 
within the hip, the colon proceeds upwards, so as 
to form across the abdomen what is distinguished 
as its great arch ; and after this, two convolutions 
on the left side, which, from a resemblance to the 
Greek 2, are distinguished as its si^oid flexure : 
and in this manner the intestine terminates about 
the last joint of the spinal column, being sup- 
ported throughout its course by duplicatures of 
the peritoneal membrane. 

The colon, from its circular course, is contiguous 
to all the digestive organs. It receives a valve 
within, chiefly from the substance of the ileum, 
which perforates it at a short distance from its 
extremity, and which Winslow calls the sphincter 
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or pylorus of the ileum. This valve closes when 
the colon is distended, thereby preventing its con- 
tents from returning to the small intestines. Un- 
der the influence of disease, however, its contents 
are. sometimes driven back by retrograde muscu- 
lar action, so as to be ejected by vomiting. The 
longitudinal muscular fibres of the colon are, col* 
lected into three principal fasciculi throughout its 
course, contracting the inner surface into a three- 
fold series of cells, considerably deep, and much 
influenced as , to their general capacity by the 
existing degree of distention. The natural of- 
fice of these cdls is to promote a gradual descent 
of the. excrement into the last intestine; but 
when the action of the canal is torpid, they are 
productive of serious evil by detaining it. un* 
duly. ' It is in this intestine that ^he formation of 
excrement is completed. 

While .acute pain without any sense of weight 
characterises affections of the small intestines, a 
great senseof weight with li^ss violent pain cha- 
racterises those of the. great intestines. 
- - The rectum is the last member of the intestinal 
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tract* and 8o named from its straight directum 
to the final orifice of the canaL Its origin is de- 
layed from.the.last convolution of the colon, which 
i& expressly .adapted by a-ioiryature backward, 
and then forward, to obviate the inconvenience of 
a^r^id> transition of its contents into this intestine. 
The rectum is more muscular than any other part 
of the iuitestinal 4!anal, the longitudinal fibres in- 
vesting every part of it, while the circular are more 
powerful. The peritoneal integument is only par- 
tial, and there are no ligamentous bands like those 
ef the ccdon. Although much wider^ it contracts 
towards its extr^nity into longitn^al folds, 
which form a^ nartow orifice cajiable of great di- 
latation on the stimulus' of the propeHedeontents, 
and oontracting'immediately lifter. Between the 
bmgitudinal £cMs#iere are numerous Veins, which 
by mere mechanical pressure from- detained ex- 
crem^it^ inflammatory^ irritation from cold, and 
various other eaixseS$- protrude and obsffaruct the 
passage,' frequently beoraaing of considerable bulk 
if neglected'^i^ and thus constituting the- disease 
known under ^e^ame-of Haemorrhoids or Piles. 
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It is a^itei^Mmmbn^oiniiioii that tJm malady is 
the .necessary result of luxurious and intemperate 
habits of Ij^e, ora fuli and gross habit of body. 
11i<d 'most tc^mp^rate and abstemious livers how- 
tfvet^&m ifthnost a» frequently afflicted with it: 
^d'iii sddii k m^y: be induced by general debility, 
%^ iStadidiGB and sedentaiy^ joceup^tfons^. and by 
4^ting tipoii a damp sei^ of an^ description whafe- 
^reat. ¥eW ^ disoi^ders, therefore^ require more 
^'^ed or mfore di8^nui9ate<ta*eatmentv acccnrding 
to^'tfae dit5ttiaQgtk]^c(^of^4^^ 
^Fhe %>#er^fi&lds of ifhevtetttom aieathai€specid 
%^eA <^'thede "siB^ w^img khoiMrn; under 4he name 
of Ascarides; andz/with wM(&;:chiidren are so 
^oibmbnly tormented. 

Th^ kme? surfia^ of i the rectum, is oorrugated 
in ai traiissTefse cdicection fay^museidar ioontraeticta 
onlyv sincKPifaere acr no tnnstriddx^ valves natvd- 
rallyiftirnisl]^ to dti)r Besides rbeimg nKire imuh 
ciilar, it is>also more suppliediwitLmucous glands 
than either of I thexither intestines. ^ It is accord- 
inglyiiiubjeGtedatooomcewuaLand othmiaffections 
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of the ^ands, which are contiguous to the more 
substantial musdes. Cancer seems generally to 
originate in those glandular bodies which are near 
muscles. The arteries which supply glands are 
their final branches, and the disease occurs mostly 
either at a time of life when the circulation is 
naturally languid, or in subjects where it has been 
rendered so by disease, by errors in aliment, or 
by habit of body. Whatever may have caused a 
morbid circulation locally, seems to meet increase 
of disadvantage by the contractile powers of the 
muscular fibres, whereby the natural process of 
glandular secretion is partially interrupted, and 
disease supervenes accordingly. 

By reason of its highly muscular construction, 
the rectum sometimes suffers from a relaxation of 
its entire substance, a considerable part of which, 
being forced without the common orifice, becomes 
constricted by the surroimding muscles, and is 
frequently returned with great diflSiculty. , The 
patient is subjected to frequent returns of the 
malady^ imless it has been occasioned by general 
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habits of life, which it is in his power to avoid : and 
persons so af&icted cannot too carefully abstain 
from strong efforts to evacuate the passage. 

Besides its own muscular apparatus, the rec« 
tum is assisted both in the expuMon of its con- 
tents, and the subsequent constriction of the open- 
"igf ty a circular muscle of the body intimately 
incorporated with its own fibres, named' the 
sphincter (from tr^iyyoi to close)] and by two small 
longitudinal muscles at the sides of the sphincter. 



CHAPTER Vm. 

OP THE LIVfiE — ITS STRUCTURE AND OFFICES 
— GENEEAI^ IDEAS OF THE CIRCULATING 
VOLUME OF BLOOD, AND ITS SECRETIONS. 

The substance iof .the liver is constituted by an 
assemblage of different kinds of vessels closely 
intermixed) their extreme branches forming in- 
numerable minute conglobate bodies, in which 
the vascular character eludes the unassisted sight. 
This structure of the liver, like that of all other 
glands, is adapted to the process of secemment 
or secretion, which is no other than the separa-* 
tion of a peculiar and more refined fluid from the 
common mass of circulating blood; the general 
structure of glands being more or less dense and 
firm, according to the chemical qualities, specific 
gravities, and common consistence of the particu- 
lar fluids they are destined to secrete. 

It is evident that all arteries diminish gradually 
in size as they approach their terminal points, in 
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the same manner as the branches of trees diminish 
as they retire, from the maidi trunk. Secreting 
bodies or secreting' ^urf^e^S: are among t^e most 
frequent objects to^which> the ultimate ratnifica* 
tions of arteries laredkected, land &om whence 
various new modifications of ; vascular apparatus 
are transmitted (for iihe disfafibution or supply of 
particular fluids to-yiM^ous parts^ of tibie animal 
economyi rPerfaaps all those ^vessels may be rer 
gairded asl n(^?iotbe;Ef(ithaa^ difter^t Jdnd& of arte* 
lies; fbr nmny of the most eonspicuousiairtaricis 
may be itcaced into faranchea 80( minute ^aa to de^ 
mohstrat^ thafc. their cocntained fluids - gradually 
Ibise the character jo£: Ulood : they finally becomfe 
■WhiteVare no longer to ber traced^ and seem to 
lasi^unie a ndw chazaeter.:i' Still it is sufficiently to 
be asceritained^ not only that l^odis the commiMi 
lAass from which eiriBDyiOtte animal 

83rstem isisaparbted, but from.wy* solid «arth 
is ateo litdparated for )the indurttion of ^t^^^ 
in th€8te7pr(^{i»ssivi^ /grow^h^ and i&r^ repaMng 
<tei^ ihjilffes by» frAOtUTo an*: otiher cause* iTbis 
hfttef l»ififce^Sii libc^fm%id«|]»oiffitrtti^4)y fott^ 
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coloured injections into the ^arteries of growing 
bones, where the lime is seen to issue from their 
orifices in the form of a pure white powder, and de- 
posit itself, like the farina of a flower, for the 
office of consolidation. In a similar way, the in- 
jected arteries of the common domestic hen, while 
her eggs are incomplete, will show the deposition 
of lime from their exhalent branches upon the 
membrane which afterwards becomes the shell, 
the vascularity of the membrane gradually dis- 
appearing upon each egg in its progress towards 
completion ; the surface being earthy and uneven, 
\mtil the necessary portion of lime, is furnished, 
but becoming smooth and even when the earths 
by ' cohesive attraction^ is^ duly crystallized, and 
the egg rendered fit for extrusion. That attentive 
observer of nature, the late Mr. Sowerby, kept 
some hens in a place where they had not access to 
any sort of dry earthy matter ; their food being 
such as is commonly given to poultry. The shells 
t)f the eggs they produced were either earthy and 
deficient of firmness, or little more than membranes. 
Lime, rubWsh, broken egg-shells, and other cal- 
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careous matters were now supplied, to which the 
birds greedily resorted ; and afterwards produced 
perfect eggs. Those extreme branches of arteries 
which terminate by open mouths, either upon 
internal cavities, or upon external surfaces, are 
commonly denominated exhalents. 

The gradual diminution of the diameter and the 
multiplied ramifications of the extreme points of 
furteries, seem an accommodation for separating 
or straining fluids of a more refined nature from 
the common mass of circulating. blood; wh9e tke 
vessels destined to convey new fluids, beginnii^ 
with arrangements similar to the termination g( 
arteries, unite into' main ducts for conveying the 
particular secretion to its destiny, as bile from the 
liver ta the intestines, and various other fluids 
from one part of the system to another. It is this 
process, of separation by glandular bodies which 
furnishes mucus, fat, and every other medium, for 
de£ending the irritable surfaces and complicated 
machinery of the body at large. Chemical affini- 
ties .explain notlpiing of the, process, although it be 
chemical ; since . the mysterious principle of life, 

G 
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which 18 a veil too sacred for human penetration^ 
screens the nature of it firom inquiry. 

The general figure of the liver adapts itself, by 
a convex upper surface, to the vaidted expansion 
of the diaphragm, from whence it is suspended 
obliquely by a broad ligament, the support of 
which is increased by a round ligament proceed- 
ing from the common lining of the abdomen, and 
which is the condensed substance of a vein, by 
which, with other vessels, the foetus is attached 
to the mother through the mediiun of the placenta, 
or what is commonly called the after*birth. 

The broad suspensory ligament of the liver 
marks two principal divisions of its substance, 
distinguished as the right and left lobes. The 
right lobe is by far the largest, and situated within 
the lower ribs of the right side. Its posterior 
part is thick, gradually diminishing forwards, so 
as to form an acute margin. The left lobe is 
comparatively small> thinner in substance, and 
situate above the declining part of the stomach. 
Hie upper sur£EU» of each lobe is furnished with 
a ligam^at for its more firm attachment with the 
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diaphragm, that of t^ left being kmgest, on ac- 
count of the genial obliquity of the liv«r. A fifth 
ligament, spreading along the back part, and called 
the coronary, increases its connexion with the 
diaphragm; all five being modifications o£ the 
peritoneum, &nd which manbrane, in a more ddi- 
cate form, invests the whole organ. 

The under dtir&ce of the liver is concave, and 
adapted to rest upon a part of the stomach and 
intestines. A secondary lobe, conspicuous on the 
un4^ surface of the right lobe backwards, hMs 
been named the lobule of Spigelim, &€m itd d^ 
scriber*. This emin^iCd is shaj^ like a ^ultnaiy 
ham, lying obliquely with ihe bone end forwadkl, 
«a little to the side of which an arch4ike fissure is 
formed called porta. T^e main division of thfe 
two lobes is marked beneath by a fissure in the 
same direction as that oi the broad ligament ab^i^, 
and terminating in n notdb, whence the round 
l%amieiit proceeds to the upp^ di:^£ace. 

The principal trvmks of the blo6d<^vesseIs, ab- 
sorbents, and nerves of tiie fiver, together with its 
Wltary ducts, are indnded in a cammdn mem- 

G 2 
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branous sheath, distii^uished as the capsule qf 
GUssoriy in compliment to its describer. 

A principal blood-vessel of the liver, named 
vena porta: from its passing under the porta, and 
formed by the union of branches from the veins 
of the stomach, the intestines, the omentum, the 
spleen, and the pancreas, is remarkable for filling 
the office (rf an artery and a vein. While it re- 
sembles an artery in the thickness of its coats, and 
in the office of propelling blood from its trunk 
to the branches, which accompany those of the 
especial artery of the liver, it has no pulsation ; in 
which circumstance, as well as that of conveying 
blood to the heart from converging branches, it 
resembles a vein. The commqn veins of the liver, 
which are very numerous, and derived not only 
from the extreme branches of its main artery, but 
from those of the vena portcp, unite into two or 
three principal trunks, which join the great vein 
of the heart, and thus transmit their blood to it ; 
all the veins of the animal body being originally 
constituted by the union of minute branches, 
which become gradually larger and less multiplied 
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as they approach the hearty their ultimate branches 
having been reflected from the extreme rami- 
fications of arteries, which on the contrary gra- 
dually-become of less diameter, and more multi- 
plied throughout the sydtem, as they are remote 
fipom the heart. 

The heart may be regarded as a powerful mus- 
cular bulb, sending off a single trunk ; from which 
brtmches proceed, by division and subdivision, to 
the remotest parts of the body ; and such are the 
arteries. The primordial veins may be regarded 
as so many radicles, which contribute to the forma- 
tion of considerable roots, and these roots tend to 
one chief source for returning blood to the bulb. 
A retrograde movement of the blood in its ascent 
through the veins is prevented by valves, with 
which they are famished by their internal mem- 
blfanes, wherever necessary. 

Where the extreme branches of arteries con- 
nect themselves with the primordial branches of 
veins, a bulging is observable, somewhat like the 
condensing receiver of a chemical apparatus, as 
if it were the part in which the blood takes on its 
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new character ; or its office may be supposed to 
be analogous to that of the vegetable capsule, in 
which the process of fecundation is completed. 
Hiis eapsuIe-Uke termhiation of the arteries is 
particularly observable with a magnifying power 
in those of the liver. 

The blood having thm undergone circulation 
through the general system, meets an af^aratus 
on its return to the heart, for propelMng it, in a 
similar manner, through the subi^ance of the 
lungs, by the continuation of which process it is 
maintained suitable to the service of life ; and 
passes as before into the commcm arterial trunk. 

The secretion of bile having been ecmipleted in 
the substance of the liver, ft is received into nume- 
rous minute tubes, which, gradually uniting into 
larger, fbrm two principal branches, and these 
lastly, unite into one distinguished as the kepath 
duct. 

The hepatic duet passes within the fisrare of 
the under surfece of the liver, and soqn jolna the 
cystic duct, which is a smaller tube sent from the 
neck of the gall-bfedder. The tube formed hfihe 
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union of both these, omstituted the common bile 
duct, which is scarcely the diameter of a pen, and 
which, insinuating itself for some way obliquely 
between the muscular and inner coats of the duo- 
denum, terminates in the back of its internal sur* 
face, where, in describing that intestine, the bile 
was stated to enter. Thus it will be seen that 
the presence of bile in the stomach itself is thei 
result of diseased action, since none is naturally 
suj^lied to it; and the arrangement of the duode- 
num with respect to the stomach, is calculated to 
prevent any return of its omtents into that organ. 
The presence of bile in the stomach induces sick- 
ness, faintness, shiverings, and cold sweats. 

The gall-bladder is a small pear-shaped bag, 
of oblong figure, closely affixed by cellular tissue 
and vessels^ to the under side of the right lobe of 
the liver near the great fissure ; and placed ob- 
liquely with its bottom forwards. Its general 
structure is much the same as that of the intes- 

fl 

tines, though few muscular fibres are observable : 

, and even those under some effects of disease, are 

not to be traced, whence it has been questioned 
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whether the gall-bladder has any muscular fibres 
of its own ; but muscular fibres are essential to 
the corrugation of its inner surface, which serves 
to regulate its capacity : and I am very confident 
that many effects of disease which I have observed 
where the fibres have disappeared, must have 
resulted from a muscular power of its own. Be- 
sides this, while the stomaph and intestines^ are 
empty, the bile appears naturally to remain qui- 
escent in the gall-bladder, which does not dis- 
charge it until the stimulus of food excites the 
surrounding organs, and these, particularly the 
stomach, communicate a stimulus to its own con- 
tractile apparatus. Bile differs in its natural de-. 
gree of viscidity, of bitteri^ess, and of colour, in 
different subjects, holding in solution saccharine, 
resinous and albuminous matter, together with^ 
soda. It appears to modify and correct the acidity 
of the alimentary mass. 



CHAPTER IX. 

CONCERNING MORBID AFFECTIONS OF THE 
LIVER, AND DISORDERED STATES OF THE^ 

BILE. 

» ' • • • • . ' 

The gall-bladder is evidently something more 
than a mere mechanical reservoir for collecting 
the bile after it has been formed in the substance 
of the liver, and appears to eflTect certain altera-' 
tions, more fully to prepare it for its further oflSce,* 
in. the same manner as the stomach prepares' 
its alimentary contents for transmission through' 
the intestines. The bile, whilst it remains in the 
gall-bladder, becomes far more viscid, more resi- 
noiLS, of a darker colour, and iriore powerfiiliy 
stimulant. It appears the chief medium for sepa* 
rating the excrementitious from the nutritious 
contents of the intestinal canal, and by inter- 
mixing with the excretory matter, to prevent the 
mischievous effects of that putrefaction, which, 
naturally resulting from .the fermentation of the 
alimentary mass, woj;ild otherwise prove hurtftil. 
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It may be regarded not only as the natural pur- 
gative, but the natural antiseptic of the intestinal 
tract. The degree of colour it imparts to the ex- 
cretions, is a valid criterion of its qualities and 
influence. When they are pale, it is inefficient ; 
when green, it has an excess of acid ; when black- 
ened, it is grossly vitiated. Healthful bile duly 
supplied, mixes intimately with the egested mass, 
imparting to it a deep yellowed brown ; and what- 
ever dark coloured matter may have been com- 
municated to it by fruits, by metallic medicines^ or 
other causes, still this yellowed brown is observ- 
able, if the supply of bile be healthful and efficient. 
When bilious matter passes through the intestinal 
canal in undue quantity, and without proper assi- 
milation with the excretions, it is of a bright 
yellow colour, whidi colour however is deeper than 
that of the bile in the substance of the liver, pre- 
vious to its deposition in the gall-bladder. 

In the gallrbladder, and in the gall-ducts, are 
seated the causes of many morbid affections of 
the liver, more frequently than in its actual sub^ 
staiiee. . Inapissat^ bile in either is ofibea Urn 
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Qcca^B of disease, and inspissated bile long re- 
tained favours the formation of gaU*stoiies ; these 
clearly begin with an accretion of the resinous 
particles of the bile, which on fracture may b^ 
seen to radiate in a crystalline tumnmr through 
their substance. The apparent coating of a gall- 
stone is sometimes no otb^ than a superficial d^ 
composition from the influence of the more fluid 
part of the bSLe, prcnnoted by attrition after they 
have attained their ftdl mze. Frequently how- 
ever thef are consideraUy ia^ninated, thc^ gene>» 
r^ dkiiracters being infliAenoed l^^ tiM specle6^ 
of mctfbid ictiMif abd by eolKstitutional circusa- 
staiH^es <m the part of the patient. 

Where a single galUstone exists, it is generally 
more ovate (mt globulw^ than where there are seve- 
ral ; for it som^imes happens that the gaU-bladder 
is so crowded and so distended with them» ikat 
the opportunity for attritkni is very limited. 

Gall«stones are also formed in the substance c£ 
the liver, whence they are forwarded to the ducts,, 
where in many instances they lodge so as to 
occasion paecbanical obirtiriiction, in the same' 
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manner as those formed in the gall-bladder itself. 
Sometimes they descend into the bladder, and if 
not propelled from thence into the intestines, 
they gain very considerable accretions. In either 
instance, the mischievous effects are the same; 
the natural functions not only of the liver, but of 
the stomach and all the digestive organs, being 
totally deranged. 

In jaundice, the gall-ducts are obstructed either 
by cbn(^tions; or by morbid viscidity of the bile ; 
in which case it is prevented from passing into 
the alimentary canal, and being taken up by the 
abdorrbents is carried into the blood. The ex- 
cretions are therefore colourless, while the eyes 
and the whole skin are tinged with yellow. 

The causes of obstruction to the ducts, besides 
those alluded to, may be spasmodic affections re- 
sulting from local disease at a distance from the 
liver, violent fits of passion, long continued de- 
spondency, obstinate flatulence, either from par- 
tial* spasmodic contractions of the intestines, or 
by a neglect of due evacuations, where nature 
has been torpid or irregular. Pregnancy is some- 
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times a cause of jaundice, but this affection 3delds 
readily after delivery. The worst form of the 
disease is that which results firom induration of 
the substance of the liver ; and this, in advanced 
life, may , be occasioned by bruises from falls, 
and other accidents. 

In hot climates, the circulation is rendered 
languid, and the liver suffers from various causes 
of fever. Where the heart has not the power to 
propel the blood with due force, the irritability of 
the arterial branches of the liver is destroyed, and 
frequently its substance becomes indurated withr 
out any aggravation from intemperance. But far 
more commonly induration of the liver (techni- 
cally called scirrhosity or scirrhus) results from 
inordinate drinking, inordinate eating, and indo- 
lent habits, in all countries. The effects of hard 
drinking upon the liver are proverbial ; but the 
effects of gluttony and even of luxurious varieties 
of food, together with indolence and inactivity, 
are not sujficiently insisted on in a general way, 
as influencing its diseases. 

Intemperance always has an argument ready to 
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adduce in its o\m defeoioe : and, although mely, 
it sometimes happens, that vices of this kind do 
not appear to act so specifically upon the liver as 
is commonly imagined ; for I have now and then 
Ibund the livers of determined drinkers, and gross 
feeders, in no degree indurated, enlarged, or 
otherwise disordered, whilst the cause of death 
has appeared in some other internal organ. 
Fashion, however, will have its day in the de- 
sert of sickness, as well as in the fields of plea- 
sure ; and it has been very fashionable of late 
years, as every one knows, to talk of " liver 
complaints." 

The symptoms of liver diseases during life axe 
sometimes falladous ; for besides the other organs 
more immediately connected with it, the lungs 
have been found to be the cause of death where 
the liver was supposed to be so. 

In addition to its usual sjrmptoms, inflammation 
of thje liver is very commonly accompanied by 
inflammation of the hmgs, or of the membrane 
lining the chest, and furnishing their common 
covering. Difficulty of breathing is experiaiced 
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with a sympathetic cough, most firequently dry, 
but sometimes accompanied by a great expectora- 
tion of vitiated mucus firom the stomadi ; which 
confirms the idea that the. lungs are the primary 
seat of the disease, while the htngs in reality are 
not suffideotly aflfected to be the cause of any dis« 
ease to themselves* 

On the contrary, in some instances of decided 
pulmonary consumption, and more particularly in 
advanced life, certain attendant symptoms of a 
disordered liver evince themselves, which haw 
established the opinion that the liver was the 
primordial seat of disease, while it was by no 
means disordered; and medical practice has ac- 
cordingly directed its efforts without success. 

A physician of considerable popularity, who 
found his dissolution approaching firom what he 
declared himself certain was the influence of a 
diseased liver, requested that the organ might be 
particularly examined a£ter death, for the purpose 
of assisting the views of his professional survivors 
in similar cases; since be thought it extraordinary 
that mercury should have afforded him no benefit^ 
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when it had been the means of relieving so many 
of his patients. He died very shortly after; 
and when his remains were examined, the liver 
was found of its natural size, of healthful appear- 
ance generally, and without the slightest trace of 
disease on any part of it ; nor were the adjoining 
organs by any means disordered ; but on examin- 
ing the lungs, they exhibited an entire mass of 
disease. 

An eminent military surgeon of the most tem- 
perate habits, and of the mildest possible dispo- 
sition, who from the time of our late campaigns 
in Egypt, had never ceased to suflFer severely from 
irregular action and agonizing pains of the ali- 
mentary canal, aiid organs connected with it, 
died about twelve months since. The abdominal 
cavity was carefully examined by a first-rate ana- 
tomist; when the whole of its contained organs 
appeared so little disordered as to account, in ho 
material degree, for his alleged maladies, and 
much less for his death. Of the lungs, however, 
but little substance remained ; and an entire quart 
of purulent fluid was found in the chest. It is 
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extraordinary that this amiable and exeellent man, 
throughout his years of suffering, never complained 
of any pain in the diest ; and that no cough or 
other symptom of faulty lungs, presented itself 
until within three days of his dissolution. 

Notwithstanding what has been said, it is un- 
doubted, that the irritation of a diseased liver has 
extended its influence to the lungs so effectually, 
as to establish decided pulmonary consumpti<m; 
and it has even been imagined that pulmonary 
consimiption always originated in a disease ci the 
liver: but this is an extravagant speculatkm^ whidi 
is not supported by the evidence of anatomical 
investigation. 

One of the most firequent effects of warm climates 
ui)on the liver is to occasion a redundant aecr^ 
tion of bile, so that the fluid cannot effect its 
natural course into the intestinal canal, but finds 
its way largely mto the blood; and becoming 
separated from the general volume, transudes, 
as upon the occasions befidre stated, through the 
exhalent vessels, colouring the skin, the perspi- 
ration, and the urine; while the decrement, for 

H 
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« 

want of the natural admixture of bile thus thrown 
out of its eourse, is of a pale colour, and forwarded 
with languor. The stomach is nauseated, the 
appetite fails, the powers of digestion are en- 
feebled, and continual listlessness prevails. 

That disordered state of the bile, which causes 
it to be ejected both by vomit and intestinal dis- 
charge, constituting with the attendant spasms 
ttid other symptoms, what is now known to every 
one as cholera morbm^ or the bilious disease 
{xo>.n bile, p^cif tojlxm), is most commonly ihe re- 
sult of errors in diet, through which the stomach 
and intestines are principally affed;ed by the pre- 
sence of acrimonious matters. The disordier also 
rteults firom violent fits of pdsbion ; a^d by this 
«au8e it is sometimes unfbrtunateliy cdmmuni- 
cated by a nurse to an infftnt at the breast, tn 
hot climates, the Ittmosphere is often the cause, 
as it is also in tfa^ unusually hot summer of a 
sMmperate dimate, bdng^ moie ^frequently ^Btal 
te €bte itmner than the latter, ^wiiere With lactive 
fmeasures.it is toon jsididned. 



CHAPTER X. 

OF THE SPLBEK AND ITS APiPAEENT OFFICE: 

The SPLEEN is an oblong, oval body; of a livid 
purple colour, soft in its substsmce, exceedingly 
vascular, and situate between the stomach and 
lower ribs of the left side, much influenced as to 

its ob%uity of inclination by the motions of re* 

'* " ■ . 

spiration^ and by the distention or emptiness of 

•■•■.» 

the stomach. Its convex surface, which has a 
longitudinal ftirrow, is opposed to the diaphragm, 
its concave surface towards the spine ; the com- 
mon membrane of the abdominal cavity main- 
tainiisig it in its proper situation. While the 
blood-vessel^ of the spleen are larger in propor- 

laoQ than those of any other intern^ organ of th^ 
bo4y^ it ^ i;pil]ke any other of aglandular natiuse, 
in having no excretory dupt From this drcum- 
stance, its office in th^ iservlce pf life is rendered 
obscure, and the investigatiojEis pf two thousand 

h2 
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years have furnished no satisfactory elucidation 

''^**' RADCLIFFE 

Notwithstanding these considerations, the opi- 
nion most generally accepted is, that the spleen 
effects a* process in the bipod, which prepares it 
for assisting the secretion of bile ; and chiefly in 
consideration of its contributing very largely to 
the formation of that hybrid blood-vessel of the 
liver called the vena portce. To my humble ap- 
prehension, the spleen appears altogether sub- 
servient to the liver, and a vast deal of mystery 
and perplexity seems to have been attached to its 
office, which is derogatory to the general simplicity 
of natural operations throughout the animal eco- 
nomy^. May it not be an organ whose offices are 
called especially into action when the liver is so 
far diseased as to be incapable of fulfilling any of 
its natural functions? — ^I have more than once 
found the spleen in every respect healthy where 
the whole organization of the liver was diseased, 
and where the failure of its functions had been 
the occasion of protracted sufferings, and the pal- 
pable cafise of death. 
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The idea of the spleen assisting the office of the 
liver/ besides being the most frequent, is one of 
the most ancient,* since Hippocrates calls it the 
left liver, and Aristotle the bastard liver. 

The ancients, who dwelt much upon the in-^ 
fluence of '' atra bills" or bladk lHle» (m various 
phenomena of life, and particularly on mdandholy^ 
regarded the * spleen as the express organ for its 
secretiiHi. It was to this especial object that the 
attention of Democritus was directed, when Hip« 
pocrates,' in obedience to the affectionate solicita- 
tions of the senate imd people of Abdera,' visited 
the scene of his retirement for the purpose of sa- 
tisfying them concerning his supposed madness,; a 
vague error which the anatomical researches of 
that great philosopher had chiefly occasioned. 
Democritus declared to his learned and amiable 
visitor, in the course of their conference, that he 
believed bile to be the most common cause of 
madness. Hippocrates adopted the opinion, and 
foi more than two thousand years it obtained 
very extensively. The effects of this secretion, 
when disordered, upon the anim^ spirits, no 
revolution of time has been able to invalidate. 
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Tbe gloofri and melalichc^ wUdi SO ^itilik> 
Bec^xbie estaUished in the inhabitants of hot cH* 
mates, and in the confined residents of crowded 
cities, who are not intemperaie, and have no men^ 
td calises fbr its deraij^einent, may be referred to 
i bxdty aMJon of tke biliary system/ whidi is at 
aB limes i^eadily Inotight mi by sudi drtite- 
lAanees ; dnd whidi is also a principd Mnooinfi^ 
fant of that exhausting fever induced by the nidi 
aria of Rome. 

The term milt, by which the sf^Ieeh is distin-- 
guished to this day among the vulgar, appears to 
be of Saxon origin, while the more general appel-^ 
Bttiimi is icaJK&f iAitered fioni tibie Latin ^pkn. 



CHAPTER XI. 

OF THE F^^NCREAS, ITS l^ntUCTWlkE,. J^Vr 

OFFICE. 

Thb panceeas is a saliVary gland of conglo- 
nerafe'SteiKtore, and of an oblong flattened figure, 
ly^faig trainsveraely between the back of the sto- 
Hiadi and tiie spine. To the right it is elongated, 
and attached to the duodenum, into whidi intes- 
tine its chief duct enters obliquely with the com- 
mon bile-duct of the liver. The pancreatic duct, 
which is about the size of a crow-qnill, is consti- 
tuted by the union of numerous small ducts firom 
the substance of the gland, as in the salivary glands 
of the mouth. The saliva famished by the mouth 
has only to assist the aliment in gradual portions 
as far as the stomach, where gastric juice is ready 
to incorporate with the accumulating mass. This, 
when sufficiently prepared, has to pass into the 
duodenum, where a new accession of salivary 
fluid appears to be required for aiding its further 
passage through the long and convoluted tract of 
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small intestines. Accordingly^ the pancreas is 
larger than all the salivary glands of the mouth 
together. The bile, which also meets the ali- 
mentary mass in the duodenum, is not only a 
powerful stimulus for propelling it throughout the 
intestinal canal, but is equally antiputrescent. 

The pancreas has most inaptly been so named^ 
from 'jFuv all and K^iag Jlesh, since nodiing like 
flesh is concerned in its structure. In animals it 
is called the sweet-bread. 



• * 
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CHAPTER XIL 

OF THE ABSOHBENT SYSTEM, AND ITS GENEKAIi 

OFFICES. 

Many phenomena of the animal economy, wlie^ 
tfaer its functions be healthful or diseased, demon- 
strate' a removal of particular kinds of mattery 
either partially or generally, from certain of its 
internal or external parts ; the matter iso removed 
being carried into the blood by delicate pellucid 
tubes, which are distinguished ais absorbents, or 
absorbent vessels, the general distribution of 
which remained very obscure until about the year 
li654, when the investigations of Rudbeck and 
Dr. Jolyfe considerably elucidated the subject: 
Dr. Munro and Dr. Hunter, having afterwards 
directed their attention to it, were led to similar 
conclusions with respect to the general influence 
of the absorbent system, about tfie year 1757. 
' Notwithstanding the attentive investigation, 
however, which for centuries has been bestowed 
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upon the subject, we are obliged to reason from 
analogy concerning many phenomena of the ab- 
sorbent system ; but still may confidently believe 
that its vessels are both active and niunerous in 
Aany parts of the body, where, on account of their 
minuteness and delicacy of substance, they cannot 
be traced; effects being observable where they 
are not seen, precisely similar to those of which 
they are clearly and evidently the cause: and« 
fortunately for the present object, those absorb- 
ents which are concerned in the office of con- 
veying nutriment from the alimentary organs 
lAto the blood, whereby it is diffused throughout 
the body, are the most conspicuous of the whole 
series. 

The vessels of the absorbent system are usually 
distinguished as lacteals and lymphatics^ the fluid 
contained in the lacteals, as the term implies, 
having a milky appearance ; that of the lympha- 
tics (tvfi^ water) being pellucid and watery. 
These appearances alone are the cause of distinc- 
iffxa, I for the structure, office, and distribution of 
both kinds are similar^ and both convey various 
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iibi&6^ci matt^/ whether Hutd o^ earthy^ in a state 
ai c^mtilnktibn, Mluti<»r or suspendon. Both 
nw ftomshed with tBlYes, m the same way an the 
rmiSy to maiiit^ the dne ccmrse of thek contexits^ 
al&S Mtb No6d-vetesels and ttefves for the support 
6t theii^ Btdhg powers. 

- Besidlsls tl^se, there ure numerous gland-like 
bb^es l^ncierb^d in the offiee of absorptidn, whidt 
piPoMbl^ ^lohsist of convoliited vess^lsy ahd whidi 
ai^'feiiher i^lationed tinder tfa6 skitiy (^ in the vif* 
cfoel^ of iMnsiderable blodd^edseks particularijr 
Ifioito 3f th^'fii^iieiKtery^ hi ti^ gntN^rtanoe of . whidt 
t&ey are ihbr^ consideralde than in* any part of 
thd hody. These glands^ Which are of a com^ 
piressed globular or ovate figure, appear to be de^ 
stihed either for refilling, or effecting some othec 
chi^micU process in &e absorbent fluids^ to pra^ 
pate them duly for th^ Mood, in the same nianner 
te the more coilspicuous gllmds modify the vai!iouB 
sed*etions from its commtm masi^. 

Fifom those delicate processes of the inner sur^ 
fistce of the intestines/ whteh from their eonsti^ 
tuting an appearance like velvet have been naiiied 
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villi, the lacteals take their origin. Each vessel 
is formed by several minute radiated branches 
from a single process, where their orifices are 
stationed for the purpose of attracting the nutri- 
tious fluid called chyle (;^jt;Xo; juice), and which, 
from its milky character, has given name to the 
vessels of this system as was just now stated. The 
radiated tubes pass from the villi, under the mus- 
cular coat of the intestines, to form more consi- 
derable tubes, which follow the course of the blood- 
vessels towards the heart. They are more nume- 
rous and conspicuous in the jejunum than any other 
part of the alimentary canal ; and it is from this 
circumstance, which promotes a rapid absorption, 
that the intestine is commonly found empty. The 
lacteal glands of the mesentery, which are com- 
monly distinguished as the mesenteric glands, are 
more large and numerous in that part of it which 
is attached to the jejunum than any where else. 
These glands are imbedded, in the course of the 
principal lacteal vessels, in the fatty substance of 
the mesentery, and stationed near its blood-ves- 
sels. 
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The large intestines are furnished more spa- 
ringly with absorbent vessels than the small. Those 
of the caecum join the branches of the small in- 
testines ; but they altogether diminish in size and 
frequency towards the termination of the intestinal 
tract. Still they appear, upon some occasions, 
to contain chyle, where it has not been duly sepa- 
rated from the alimentary mass in the earlier part 
of its progress ; and their influence becomes evi- 
dent under diseased action of various kinds. The 
stomach is only partially furnished with absorb- 
ents, the natural office of which does not appear 
to be that of conveying chyle. Absorbent vessels 
also proceed from the liver, the spleen, the pan- 
creas, and the omentum, all tending to one com- 
mon course into the general volume of blood. 

Hippocrates, and other writers of ancient times, 
seem to have applied the term chyle in its gene- 
ral sense to vegetable infusions or decoctions, 
which had been strained for the purpose of freeing 
them from their impurities. 

The exact nature of chyle, although it has been 
called the oily part of our aliment, is by no means 
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imdergtood ; for it otnoot be tiS^taitted of sufficient 
quantity, (nt in an unoombined state, far chemical 
analysis. It is, however, remarkable that it 
seems uniformly ihe same in all animals, from 
man to the lowest; and to be kifluenced in no 
degtmhy the nature of food. An erroneous opi- 
nion has been adoptee^ that it considerably re-* 
sembles milk -in its general properties : but if this 
be the case, why does imlk aastaiilate flo badly in 
the greater number of instaaces with the natural 
fluids which it meets in the stomach ? and why is 
it not received into the absorbent syst^n until 
its nutritiye matter has been modified by '£ges>^ 
tion ? The es^eriment c^ injecting milk into the 
blood-ressds of living animals has been product^ 
ive of effects whidi prove that nature has not or^ 
dained any such assimilation ^r "the animal system. 
Chyle seems never to liave been ^detected in the 
absorbents of the stomach, nor to have become 
duly cluiracterised imtH the aliment has been sub- 
mitted to the influence of %iie, and otbar animal 
fluids in the duodenum. 

Chyle, I&e blood, exhibits globules, and it ^pos^ 
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isesses serum and coagulalde nutttor. Undesr th^ 
influence of sonie diseases, bowever, it does not 
ufflite p»!fectly with the Uood, and has been seen 
ssepastfted in a bCmss ^pecentiy abstracted. 

The lyn^phMto ^hjefly' takd their course frqm 
the extremities towards the centre of the body; 
•their jirimmdial tnibes ^onve(rguig» and directing 
their hrandbes 4o the asone teisnination as the lae- 
Reikis. Those of the legs and thighs, b^nnis^ 
from ike ieeA, meet glands dotitbe gisoisi :: those dP 
4^e aims meet glands in iheanoi^p^ ' 

lipofi^tjes vaee idearl^ sdefined ^n iiie fuierand 
outside of the ib^;; but in the substance of the 
.brain ik^ are iu>t to be traced, although tfaeyhaTe 
been found to accompany the bloodvessels of its 
membranes, and appear, by the effects tif disease, 
tobe&equently activein fo-odncbig it Hiey bavie 
moreoi^er been ioiund inr.ihe brains of fishes. 

The jkritability aiid (elcteeme sensibility of tihe 
superficial lymphatics are evinced under the in- 
fluence of any morbid acrimony c^f tibeir ocmtained 
fluids; for instance, such as may be commu- 
nicated by a poisoned wound of the hand or finger. 
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when those of the arm in particular may be 
traced throughout its length, appearing thin, slen- 
der, and of a faint purplish red colour, being 
acutely painful. When once witnessed in this 
state, they cannot readily be mistaken for vessels 
of any other kind. 

The lacteals, and nearly all the l}anphatics, after 
converging from their respective origins in all 
parts of the body to form tubes, which gradually 
become more considerable, terminate in a single 
trunk, which is called the thoracic duct, from its 
situation within the chest, and which duct termi- 
nates in the great veins at the lower part of the 
neck, at the angle formed by those which are di- 
stinguished as the carotid and subclavian veins. 

In this manner the chyle and lymph are car- 
ried by the veins to the heart, and diffused through 
the general mass of circulating blood. Afewl}mi- 
phatics veiy commonly terminate in the diverging 
veins at the bottom of the neck at some distance 
.'from the thoracic duct. 



CHAPTER XIII. 

SUMMARY OF THE DIGESTIVE PROCESS — SE- 
PARATION OF NUTRIMENT FROM THE CRUDE 
MATERIAL — INFLUENCE OF THE LATTER 
ON CERTAIN AFFECTIONS OF THE BOWELS 
AND GENERAL SYSTEM. 

Digestion may be defined the preparation of 
aliment for its conversion into blood. By the 
process of digestion, the specific differences of 
all objects of aliment disappear, and the chief of 
its products constituting chyle, are gelatine, sugar, 
and oil; but in many instances, the chyle, as 
already observed, contains substances of a dif- 
ferent nature. Digestion has been regarded by 
some physiologists, as a process of simple solu- 
tion; but it is evidently effected by the united 
agencies of several animal powers. By solution 
is understood literally the division of solid bodies 
into particles, which unite intimately with those 
of the fluid by which they are acted on ; and the 
gastric juice alone has accordingly been regarded 

I 
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as the solvent of aliment at large. But this opi- 
nion has not been advanced with sufficient cau- 
tion ; the assimilation of aliment being in reality 
effected not only by gastric juice, but the opera- 
tion of heat, of saliva, and of mechanical tritura- 
tion, by the muscular fibres of the stomach and 
surroimding parts. 

Of the teeth in each jaw> the four central are 
simply adapted to cut or divide the food ; the three 
on each side of them, to break down and gnaw 
it ; and the remaining three on each side, to grind 
it as in a mill. In the course of this mechanical 
preparation it mixes with saliva from the glands, 
which have already been described; and, drawn 
by muscular contractions through the pharjmx 
and oesophagus into the stomach, it receives a new 
combination of fluid peculiar to that organ, termed 
gastric juice, which exhales from the minute ves- 
sels of its inner surface. It is here subjected to a 
degree of fermentation, and forms a pulpy mass, 
which is technically called chyme, a term vague 
and indefinite, since chyme, like its etymology 
X^f^^^f means juice of any kind, and alimentary 
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pulp lis something more than juice. Lot consi- 
deration of the several vital agents which are godl-^ 
oemed in the digestion of food, I adopt the term, 
and the doctrine of assimilation, in preference to 
the bare idea of simple solution. 

The food having remained in the stomach a 
sufficiait iaagth of time for mixing intimately 
with its juices, a stimulus is communicated to the 
pyloric orifice, which relates, and admits of its 
passage into the duodenum, contracting immer 
diately afterwards. In the duodenmo^ two i^w 
fluids are ready to meet it, naxddy, saliva from 
the pancreas, and IxUe from the liver. The pan^ 
creatic saliva seems to comptet^ the solution of 
the nutritious part of the pulp for transmission 
into the lacteal vess^ ; while the bile separates 
from the common mass whatever parts of it we 
unsuited to the office of nutrition, ibm yfevmU 
ing the admixture of one with the other, xa their 
course through the small Intestines. The tract 
of intestines is every where furnidsted with a 
mucous fluid peculiar to itself after the manner 
of the gastric juice of the sto^Qiaeh, which is di- 

I 2 
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stinguished as ^^ enteric juice,'* and which also 
assists the alimentary process. 

The account which has been given of the ab^ 
sorbents, shows in what way nutritious matter is 
conveyed into the blood from the small intestines, 
and thus suited to the service of the whole system ; 
while the office of the extreme arteries demon* 
strates in what manner different substances are 
separated, through thek medium, from the com- 
mon volume of circulating blood, and adapted to 
their respective uses. It therefore becomes un- 
necessary to insist any further upon the influ- 
ence which the peculiar qualities of aliment are 
capable of exerting on the body at large ; or by 
what means, when any one kind of matter pre- 
vails in the system, it is capable of affecting those 
particular substances for which it has the greatest 
chemical affinity. 

Nutritious matter is more especially absorbed 
in the early part of the int^tinal tract, because 
that particular part is most abundantly furnished 
with lacteals, which vessels diminish gradually 
towards the termination of the small intestines ; 
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since in proportion as the excrementitious accu- 
mulation increases, the nutritious fluid becomes 
exhausted. Finally, very few absorbents exist 
in the large intestines; but those few are suffi- 
cient to exert a morbid influence by taking up 
offensive matter from the egested mass, either 
when it has been unduly retained, or when more 
than commonly disordered by the influence of 
disease, or by objectionable aliment. 

The formation of excrement is not completed 
until its arrival in the colon, the cells of which 
are naturally adapted to prevent its deiBcending 
too suddenly into the rectum : but these cells are 
the seat of very serious obstructions, either in 
torpid habits, or when the substance of the egested 
mass is unnaturally firm ; and also when retained 
by spasmodic contractions or other causes. Thei 
muscles, which constitute a part of the external 
belly, not only assist materially in the office of 
breathing, but act powerfuUy in directing the con- 
tents of the alimentary canal out of the body, by 
exerting a general pressure ; while the muscular 
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fibres of the tract itself ate in actj<m. Still, how- 
ever, no muscular power is sufficient for extruding 
hardened accumulaticmid, whare they are consider- 
able. By torpid action of the bowels, the excre- 
ment sometimes passes under numerous vermiform 
flg«ui^, Whieh are exact easts of the cells of the in^ 
ttiMitl^. Towatids the ehd t^ the intestinal tract, 
hilrdetted excrement also edlects, in great masses, 
which firequenUy resist HHOrf efforts of medidne 
i^ th^ r^moTal. Sometinies they lodge very 
partially in ^be celk, tmd are obstinate of r^oioval, 
toider globukur figuMS, constituting what are 
teiMically eidled seybah. 

I have abready adverted to tht^ oscillating mo- 
^Mx of the atimeMary pulp in ^Oie small intestines 
by l^eir mustiilar aMion ; to fiie evolution of air 
hi its {xryyeess ^ fiHnimtatioii) a» asidstii^ the 
^eral distention ef flie cimal| to the impcttta^ 
tf the healthftd eMiditicm rf 1^ bH^ ibr det»^« 
neSx&xs^ the ^fness of ths ^ausratnentitiem mass; 
and to the «h(!tideal influciM^ of ^Md ^pon the 
Ms and exareme&t; 
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Excr^ident is» in a greater or less degree, 
earthy, either in proportion as it has been sepa^ 
rated tinder favourable circumstances, with re** 
spect to the general process of digestion; or as 
it has been retained, fot a greater or less period^ 
in the intestinal canal. Putrefactive fermentation 
produces an earthy residuum wherever it occurs ; 
Various matters^ offensive to the animal economy ^ 
become absorbed from excrement which has been 
imduly retained; and as portions of matter so 
absorbed may be of an earthy nature, and that 
earthy nature considerably modified by the par- 
ticular qualities of our aliment, it is evident that 
Indiscriminate feeders, who permit considerable 
lapses of time to take place without a due evacua^ 
tion of the bowels, and even those who promote 
but an imperfect acticm of them, by trifling and 
inefficient doses of aperient medicines, seem to 
£Btvour the formation of calculous concretions by 
this medium. 

I have commonly obeerved that children af- 
flicted with urinary calculi^ are such as have been 
fed indiscriminately. As long as children look 
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fat and florid, parents are too apt to imagine that 
their health is perfectly good. They are allowed 
to be perpetually eating whatever they are inclined 
for, their alvine evacuations are never observed, 
which most probably are of an unhealthly cha- 
racter; while their bellies are tense and promi- 
nent. Disease once established, advances with 
rapid strides ; and such children are more readily 
brought down than those whose occasional sick- 
ness demanded attention to the state of their 
stomachs and bowels.: i. 

The entire tract through which the aliment 
travds has been shown to be abundantly sup- 
plied with mucus for facilitating the progress of 
its several objects, and for obviating any injuries 
which their particular nature may effect without 
such a defence. The mucus every where be- 
comes vitiated, where the blood is vitiated ; and 
blood is more frequently vitiated by unwholesome 
food, and the heterogeneous objects, of luxurious 
tab^, than by the casual accession of. disease. 
If the blood be disordered, all its secretions must 
be disordered, as the bile, the saliva, the gastric 
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juice, the mucus ; its excretions must also be 
disordered, as the perspiration, and the urine* 
both of which may be regarded as no other than 
the excrement of the blood. They are the media 
which nature prbvides for relieving the general 
system of impure and superfluous matter. 

Under these considerations, no plan of medi- 
cinal treatment whatever can promise benefit, or 
can be instituted with prudence,- before it is satis- 
factorily ascertained, that the alimentary tract is 
freed from all impurities throughout ; . and regular 
evacuations are promoted at proper intervals. 
Further, if, under a moderately good feeling of 
health, the state of the stomach and bowels be 
forgotten, disease insidiously creeps on, and at 
length evinces itself in a serious form. 

The inconvenience of a dirty skin is felt, be- 
cause its obstructed pores prevent the trans- 
mission of that insensible perspii^tion which; is 
essential to health ; and it is still more disgusting, 
because it is unsightly: but the Idnguor, sick- 
ness, head-ach, and other inecmveniences of filthy 
intestines can be endured, because they are iin- 
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seeiiy though the healthful secretions of their in- 
ternal surfaces throughout, are arrested precisely 
in the same manner, as the transudations of the 
fSda from accreted filth on its surface ; for, on the 
inner surface of the intestinal tract, depositions 
of a disordered nature are made from the alimen- 
tary pulp when it is of an objectionable kind; in 
the i^une way as slimy depositions are attracted 
from a stream of water, by ihe floating weeds and 
pebbtesr oyer which it pafi»es. 

Under a morbid influence of the digestive pro- 
cjeisn, the mucous secretions of the stomach are 
bften so profose, and at the same time discharged 
und^ su^h imposing circumstances, as to be mis- 
taken foir expectorations firx>m diseased lungs. 
Disordered mucus is often long retained, by reason 
of its weight, in the lower part of the stomach, 
where it acquires additional thickness, the mus- 
eiilar action of the lower <»4fice not allowing of 
its transmission into the intestinal tract. It is 
therefore thrown up by violent efforts of cough-^ 
ing, under an alarming character, tliidc, heavy, 
mkd dkcoloured : the body is wasted, its vigour 
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dediiiffs, and the animal spirits ftil; yet, how-* 
ever, the more alanni&g symptoms of night 
sweats and difficulty of l]rit»g on the side, do not 
decor ; and it often happens, ^at by promoting 
due evacuatiaiis of the alimentary canal, by insti-* 
tuting a diet stdtable to constitational circum- 
stances, and by change of air, the akrming 
jgymptoms disappear; the patient recovers his 
bodily strength and animal spirits, returns to his 
usual habits of life, and never after evinces any 
symptoms of disordered lungs. Still, when moiv 
bid tsecretions iji the stomach have 1<»^ provoked 
k cough, resisting all the efforts of medicine, it is 
but too evident, that by continued irritation, the 
chest does become affected, and pulmonary con- 
sumption decidedly established. 

Despondency is both a cause and effect of mor- 
bid secretions of mucus in the stomach, and its 
discharge greatly relieves the animal spirits of the 
hypochondriac from time to time. 

It is extraordinary upon some occasions, what 
copious and apparently spontaneous discharges 
of highly morbific matter are effected by the se- 
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creting surfaces of the intestines, after purga- 
tive medicines have been so repeatedly admini- 
stered, as to convey a firm impression, by the cha- 
racteristic appearances of the evacuations, that 
the alimentary canal had been effectually cleared : 
but in these cases, it would appear that a certain 
lapse of time. is necessary for effecting the secem- 
ment and expulsion of this disordered matter, 
which probably has been occasioned by obstruc- 
tion of the secerning orifices of the internal mem- 
brane,* from vitiated films and pellicles, attracted 
from the long-neglected contents of the intestinal 
tract. With salutary discharges of this kind, the 
alarming symptoms of many diseases cease al- 
together. 



CHAPTER XIV. 

CONCERNING THE ASSIMILATION OF ALIMENT, 
AND GENERAL EFFECTS OF THE PROCESS. 

A CERTAIN degree of heat seems essential to the 
process of digestion ; and hence it is, that warm 
food is, in general, more readily digested than 
cold ; since by artificial heat the digestion of an 
alimentary substance is partly performed ; or, in 
other words, it is rendered more pulpy. 

In opposition to the idea of heat assisting diges- 
tion, it has been argued that cold-blooded ani- 
mals, as they are called, digest well, although the 
temperature of their bodies be little higher than 
that of the surrounding elements. If this be in- 
deed the case, why do they retire to such depths 
within the earth, at a season when the temperature 
of the surrounding elements becomes far lower 
than that of their bodies, if it be not for the main- 
tenance of a much higher temperature than could 
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be supported above ground? Their stomachs 
cannot possibly contain a sufficient quantity of 
nutriment for their support during the cold season. 
Hence there cannot be a digestive process conti- 
nually going on : and their stores for nutriment 
mudt be inquired after beyond the precincts of 
the digestive organs, as I have instanced in the 
marrow of the human subject, in the fifth chapter : 
md it appears not that they retire until they are 
incapable of assistmg digestion by a much higher 
temperature than that of the elements around 
them. 

The natural temperature ai the lH(man body 
appears to be suJQicient for assisting the necessary 
fermeoitation and copcoction of food in the sto- 
mach ; healthful fermentation promoting also that 
gradual and moderate distenticm of the orgaij^ 
and maintaining that degree of aerial space, which 
is calculated to prevent ineomrenience frcMU a mo- 
derate bulk of food. It is not necessary, therefore, 
to dwell upon the disadvantages to digestion 
which are incurred l^ mating rapidly, hy loading 
the stomach with heterogeneous varietieB> or with 
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unsuitable bulk even of the wholesomest aliinenL 
In the first instance, its musculaF powers are ex* 
cited too suddenly and too forcibly ; the distention 
is not gradual ; the efforts of nature to propel the 
contents are difficult and convulsive ; the pulp is 
but little assimilated ; the more crude parts sepa- 
rating from the more watery,^ and causing general 
flatulence with acid eructations and other in* 
conveniences. In the two last instances, the de- 
termination of blood to the vessels of the headt 
the nervous stupor, the sense of fulness, of weight, 
and uneasiness about the stomach and bowels, are 
intolerable : and these evils are probably aggra- 
vated by a general neglect of proper bodily exer- 
cise; since indulgences in eating and drinking 
alone promote habits of indolence and perpetual 
listlessness. 

The head is always morbidly affected in pro- 
portion as the alimentary canal is so affected. In- 
digestible crudities, separated from the watery 
parts of the alimentary mass, remain long in the 
bottom of the stomach, acting as extraneous bo- 
dies instead of nutriment, and the head suffers as 
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long as they remain there. Excrementitious ob- 
structions of the bowels, which are a common con- 
sequence of bad digestion, affect the head in a 
still more serious way ; and if long retained pro- 
duce despondency, which finally, on many occa- 
sions, assumes even a maniacal character. 

The commonest observer knows that a slight 
d^ree of fever naturally follows every meal : and 
it is proportionably greater, as the powers of di- 
gestion are less vigorous. In the young and 
healthy, it is a matter of no inconvenience, and 
escapes their notice ; but in persons of weak di- 
gestive powers, it is more than sufficiently obtru- 
sive. A greater or less degree of fever, according 
to the state of the general health, occurs regularly 
in the evening, which is, of course, increased 
by a free supper : and though a certain increase 
of bodily heat and circulation seems to have been 
ordainied by nature, not only for assisting diges- 
tive fermentation, but for stimulating the system 
to . the absorption of nutritious fluid, and the ex- 
pulsion of excrementitious inconveniences, that 
natural d^ree of fever becomes insufficient, ^ter 
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an inordinate 'meal; and is altogether nugatoiT' 
where the powers of ^ge^^tion are impaired. 'Ed^-. 
ereise, I therefore 'maintaip, is the best remedy 

for the evil; and if regulated according to the 
constitution of the patient, and the degree of bo^ 
dily health, it f!aA i^either exhaust the machinery 
of the animal economy, }ipr, like too many medi« 
cineis, act unohemically in the stomach ; theireby 
adding mischief to its contents, which are already 
mischievous, aqd totally destroying its natural 
tone. 

What does the hectic flush of indigestion arise 
from, but an abortive effort of nature to promote 
that active degree of circulation, which is essential 
to the digestive process ? What is the head^-ai^ltlL 
and sense^ of swelling in the eyes, but a trm^ 
fer from the stomach and intestines, bmrdened 
with substances which they have neither the 
power to assimilate or to propel ? A few houfS 
after, heart-burn and flatulence increase the dlo^ 
tress of the patient. Alkalis and absorbent 
earths, and cairminatives, are had recourse tQ# when 
probably a glass of hot water, or a cup of hot te^ 

K 
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with a little bride ezemse, would altc^ethw haipe 
set aside the neoesaitir fco* such remedies; and* 
what is still more important, have left no bad ef^ 
fyiB :. for to the slow and exhausting fire of ner- 
vms eomplaints, resulting from disorders of the 
ulimentary caniU» fuel is added hy the use of spi- 
rituQua aod stimulating medicines, and absorbent 
etrths* It IS. much better to att^npt the neutral- 
ifi^ of morbid addity by mild alkalis, for ex- 
fyoaide 80(to and potass, than by absorbent earths^ 
such as chalk and magnesia ; and to obviate fla*- 
tid^ce by bodily exercise* 

I hf^vQ stated that the moticms of the mus- 
1^^ concerned in eating prcmipte the due supply 
iC 69liv4 to the mouth) by theiir influence on the 
Sfj^yary glapds. In like manner, I epnoedve, the 
(^phragm and the muscles of the external belly 
assist the respective secretions of the stomach, the 
Uyer, the pancreas, and whatever other apparatus 
ig, concerned i|i furnishing the fluids necessary 
fir assimilating alimentary matter, and jseparating 
the imfHire material which the motion^ of the in- 
testiiial eanal afterwards forward to its ec^rtremfty ; 
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and that this general muscular influence mi tha 
alimentary organs is assisted bjr bodily exerciser 
soon after eating. 

That muscular action is promoted by arterial 
action, is not to be denied ; and that arterial ac- 
tion is promoted by bodily exencise, is equally^ cer- 
tain. Nervous etdt^iient of a salutary kind, is 
also promoted by bodily exercise, in addidcm to 
the stimulus exerted on the nerves by arterial ac- 
tion. In this point of view, moreover, change of 
seene and mental occupation ad; beneficially on 
the nervous system. Of all our habits^ that of sit- 
tmg long after didner is most objectionable, with 
rc^turd to health ; and but ill accords with polished 
inteUect and social order : since many, by in* 
dulgin^ in this mistaken kind of hospitidity, ** put 
an enemy in their mouths to steal away theiilr 
brains.'' 

It may be said, ^^ wine has the advantage of in^- 
creasing arterial action, as well as exercise ; and 
thus it may be ais beneficial to indulge in the 
pleasures of the table, as to fatigue ourselves with 
bodily exercise or maital occupation.'' The arte- 

K 2 
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rial, the nervous, and the muscular excitements, 
promoted by bodily exercise, are very different 
from such as result from the use of fermented 
liquors : and in what way those diffusible stimu- 
lants affect the very substance of the brain, will 
appear in the chapter which treats of their gene- 
ral qualities and effects. I am by no means ad- 
verse to the moderate use of fermented drinks ; 
being satisfied that many stomachs, by the pecu- 
liarities of their natural tone, cannot l)ear the use 
of water only: and in such habits the stimulus 
of a moderate portion of wine or malt liquot is of 
service to the general powers of digestion. FW- 
ther, where the stomach is weak, it is impnldent 
to use cold drinks with our meals at any season 
of the year : for the cold temperature alone of a 
free draught of water or malt-liquor, is. suMcient 
to destroy the asi^milation of the more solid and 
coagulable parts of the aliment with the more 
fluid and watery ; thereby promoting the incon- 
veniences which have been detailed, as arising 
from bad assimilation. 

Again, it will be said that experiments have 
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been linstituted upon aniiBftlw, which prove that di- 
gestion is promoted by rest, andintenrapted hy 
•exercise. That the process of digestion goes on 
while we are asleep, is very certain; because it 
(Seldom happens that we retire to rest, even in a 
state of health, without some undigested aliment ip 
the stomach ; but it is more than sufiSclently evident 
that the quantity must be small, and not very re- 
cently eaten, to be no cause of inconvenience. 
5 :.It may also be argued, that tihe iiAi^itants of 
hot climates make a practice of going to bed after 
.dinner. ; It is the general torpor of . a diseased 
liver, or of exharation from. some fofm of fever, 
by injpluence of the climate,t which seenss to have 
instituted the practice. Moreovipr, it m observed 
at a time of day wh^zr tibie heat is too oppressive 
for joccupatibn. , 

Next it may be said, ^^ Oxen ainl shieep lie d^wn 
after eating." A great part, of ihw aliment is, 
for a long time, mereFy hdi in a sae,! to be acted 
on. by bodily heat, before it is received into the 
true stomach, the process of digestion in those 
anima^ being particularly^ gradual :- and with re- 



1S4 OF AtSIMILATION. 

spect to the effisrt of exerdse on digestkni, it may 
be obBenred, that oxen and sheep ore in motion 
an tiie time thejr are eating ; and that, while eat- 
ing, ibe tme stomach raajr be influenced by their 
siinnltaneoiis exerdse ; since tfie food thejr are 
gathering is to be kept in fitorefor the purpose of 
bemg re^masticated at jdeasiire, and then received 
into the stomach for nutritiTe oflkes. Does the 
actire mii inteUl^nt home lie down immediately 
' afktr csiUang? rot* does he erinoe any inconvenience 
from ecmtinwing his journey after having been 
moderatdy fed? Do we ourselves experience 
any material inccmvauence from a journey or 
long walk soon after dinner ? Certainly not, ex- 
cept under the influence of disordered health. It 
is undoubted that many persons, who, in Ihe ac- 
complishment of tedious and fatiguing journeys, 
esperience no sort of incohvenioice to the di- 
gestive organs if they proceed soon after a meal, 
find their digestion greatly disordered if they al- 
low themselves to sleep for an hoursubsequmt to 
a meal ; during which tfane an unfovourable pro- 
cess of digestion communicates the most trouUe- 
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some sAsoiioos to ibt headt wad to the nenrntts 
syitem in g0D»ral. Snkdn « sleep is not uncdini- 
flioiiy broken by tke iuflueiide of an sgitatiiig 
4tfema ; or under a aerroutf tremor and shivering 
of tke wlu)le frnner: and die UpsA of a Hrery fc«r 
niittuteswillfkrBiBhsttflk^ adli- 

evdsfed stdmach. 

If it be maintained, not only that digestion go* 
on quite as well sleeping as wakings but even that 
&e i»wc»s i& assirted l^ steeping immediately 
afb^ a meal, bcrw csan it be adifidtted that supperk 
sffe otgeetSosal^te^; and that they praaiote the tft^ 
eession of mghemnre, flatulene^ and all those Pre^ 
tean disorders^ whidbt festAt from indigestidn and 
want of assimilation in the c^ntent^ of tite i^t(f- 
mach ? Yet it i^quire&i very Httite observation tb 
satisfy ourselves that itee supper-eat^s suffer ht 
their indulgence. 

I maintain that all ^ose whose potr^rs df dit 
geMdon are not eltergetic^ sEeidd avoid sitting th^ 
nsnat lei%g& of time after dinner, and aifopt regu^ 
lorly some kind cf g^Kle exerdse. Every adi^ 
c^ita for Mpose after eatings is ready^ td objeet 
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the result of an experiment made on two dogs, who 
after some considerable fasting were allowed to 
eat a full meal. One was confined ; the other im- 
mediately, turned out hunting. After an equal 
lapse of time, both were, killed ; when it appeared 
that the digestive process had gone on efiectually 
with the dog that had been confined, while it had 
been altogether interrupted in that which had 

^been excited to violent exercise. 

.■ , ■ ' - 

I do not consider the result of this experim^iiit 
by any means conclusive ; for every one must be 
aware of the inconvenience to the general powers 
of life, which must necessarily accrue from sudden 
and violent exercise of any kind ; particularly 
when an empty stomach has just been highly ex- 
xnited by the free accession of food. The dog left 
to repose, would naturally be lulled to sleep from 
the overpowering effects on the brain of a fuU 
meal after fasting; while those very muscles of 
the hunting dog, which naturally would have been 
employed in assisting the process of digestion in 
common with regular respiration, were excited 
solely to the assistance of increased' and violent 
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respiration, to say nothing of disturbance to the 
assimilation of the alimentary pulp, and to the 
muscular action of the stomach and intestines; 
besides a check to the healthful secretion of the 
fluids concerned in digestion. This sudden and 
violent kind of exercise immediately after eating, 
is as likely to prove injurious to the functions of 
the alimentary organs, as moderate exercise, after 
the interval of half an hour, or an hour, is in 
general beneficial. Rest seems a natural accom- 
modation for repahing the waste of mechanical 
action in the animal body; exercise a natural 
accommodation for the assistance of its chemical 
and vital functions. 



CHAPTER XV. 

COMPABATIVE VIEWS OF THE CAPACITY OF 
THE STOMACH IN MAN AND ANIMALS, AND 
ITS INFLUENCE ON THE SENSORIAL POWEES. 

The relative proportion or capacity of the 
stomach to the dimensions of the general system, 
seeids essentially to influence the mental and 
bodily energies of man, and of the higher orders 
of animals. Inactivity every where relaxes the 
animal fibre, whether it be the fibre of muscle or 
of cellular tissue ; and these have been sufficiently 
shown to admit of elongation, in obedience to 
mechanical weight, or to moving forces of any 
kind. The circumstance, then, of weighing down 
the stomadi with a load of food, particularly 
where relaxation of the general fibre is favoured 
by inactive habits, must tend, by degrees, to in- 
crease its capaciousness: and in proportion as 
this is increased, the energies of the brain and 
of all the organs of sense become diminished : the 
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sight, t^ie hearing, and the smell, ore less ex- 
quisitely acute; the palate is not satisfied with 
simple viands, but requires, according to the 
fashionable phraseology of the day, something 
" piquanttr something " recherchie ;" and even 
the sense of touch is rendered less nice. 

It waSs well observed by the late Dr. Saunders^ 
that we are made gluttons from the cradle, by 
the offidousness of our nurses. A child's health 
is £sordered £rom being over fed. It cries and 
complains from the effects ; and with a view to 
siiende it, more and more food is * given, so that 
die evil is increased instead of remedied ; and the 
capacity of the stomach gradually extended far 
beyond the salutary bounds of nature. 

Both the quantity and the quality of our food 
ahould be proportimied to our habits of bodily ex^ 
erdae. When we have active exarcise in the 

f^n air, we may with impunity eat a hearty 
dinner ; taking care, even then, to leave off bdbre 
die appetite is palled : but <m days whesi persons 
of weak digestion do not go out <rf doors, and 
especially whm tte mind has not bete energeti- 
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cally occupied, it would be well to abstain alto- 
gether from solid animal food, and satisfy them- 
selves with simple farinaceous matters, in the 
composition of which care should be taken that 
eggs are as sparingly used as possible. 

Nothing is a grosser blunder than that eggs 
are eligible for weak digestion, and for the diet 
of the sick. They never assimilate with the con- 
tecAM of a disordered stomach, but partly coagu- 
late on meeting the gastric juice, and form various 
crudities ; and partly generate a noxious vapour, 
whidt, imder its real and offensive character of 
igtilphtoretted hydrogen, rises from the> stomach 
into the mouth. The colourinKg itotedal of the 
y^ik of an egg is sul^^iur ; which combining with 
Utis watery cc^ntents of the stomachy forms the va- 
|ft>ur aiLhlided to,, aftes the more acid have formed 
ca^agfAsu It !» the sulphur. BBturally contained in 
ittS egg^ wfaidi tafnifthes a. siiv^ spoonr; and the 
i^uljfthuiretted bydrdgen of sm. imjauae. atmosphere 
whifdi tajfnisheis silver i&. geBSral;^ especially in 
erowded cities.. 

Although anxious to impress the advantages of 
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moderation in eating, and the evils which arise 
from undue indulgences, I wish also to impress 
the disadrantajges and imprudence to weak sto- 
machs, of long fainting; conceiting that they should 
never be mofe than four hours without the acces- 
sion of some easy kind of food ; and that, even in 
good healthy an interval of seven or eight hours 
is by far too long. 

With respect to the capaciousness and contents 
of the stGfmaeh^ as influencing the energies of the 
brain and ^mimal system at large, a very few 
consideratioiis . of comparative anatomy need be 
adduce. In the horscji which is one of the most 
assiducms and most intelligent of animals, the sto- 
mach is remarkably small,* in proportion to his 
general stature and the dimensions of the ali- 
mentary canal: By natural habits, he does not 
eat greedily, though frequently. However great 
the quantity of food he consumes in a given time, 
it is received very gradually into the stomach : and 
it is only imder the inactivity of age, or of some 
casual disease^ that he is ever gre^y. In the 
slow moving o^y and sheep, there are no less than 
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four Stomachs ; the three first of which are pre- 
paratory sacs of different internal organization ; 
and the food, before ii is reeeived into the fourth 
or true digestive stomach, is regurgitated, to be 
more duly prepared for assimilation with its juices. 
In either animal, the salivary glands are very 
large ; and repeated mastication, with an abundant 
supply of saUva, seems necessary for promoting 
tiiat digeatiye power, which more active motion 
would have assisted niaterially. Though the ab* 
aence cf teeth in the upper jaw, is not alone suffi* 
dent to account for the necessity of these animals 
regurgitating their food, it seems possible that the 
increased acceission of saline matter from the sali-» 
"^jBry glands by repeated mastication, after the 
assistance of heat and moisture in the preparatory 
receptacles or first stomachs (the temperature of 
fresh herbage being much lower than that of 
hay or grain) may chemically 8iq>ply the place of 
such adequate mechanical division as is effected by 
more numerous and powerful teeth. 

It is farther remarkable, in the economy of the 
iMKhse, that food remains but a very riiort time in 
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his Stomach; whence, after mixing with the 
gastric juice, it is soon submitted to the influence 
of biliary and pancreatic juice in the duodenum, 
as in the human subject; digestion proceeding 
just in the same manner. The tract of intestines 
in a horse ccnnmonly measures twenty-four yards ; 
and the diameter of the lai^ intestines is eat^ 
oeedingly great, in proportion to that of the sto^ 
madi and small intestines. Judicious managers 
of horses take care that they are not long without 
eating, and at the same time that they do not 
load their stomachs at a single feeding. The 
flf3nfnpathy between the stomach &td head of the 
horse is particularly striking in that disease vul- 
garly known as the ^ staggers," which is the result 
either of sudden over-feeding after long hunger^ or 
of some morMd caiuse, by which the stomach ha9 
collapsed, through want of that moderate atrial 
distention, which is essential to its weH-being. 
On the sudden accesnmi of food, the stomi^h andf 
intestines take on a convulsive action. This con-*^ 
vulsive action 19 transmitted by the nervous systemr 
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to the head, causmg those violent agitations of 
the frame and affections of the brain, by which the 
existence of the animal is often terminated. 

A horse, like a man, breathes with difficulty 
after a full meal ; because the distended stomach 
forces the diaphragm against the general sub- 
stance of the lungs, compressing their air cells, 
and diminishing their general capacity: but after 
a moderate meal, on the contrary, he is bene- 
fited by well regulated exercise. 

In dogs, the stomach is of comparatively small 
dimensions : and the intelligence of these animals 
is conspicuous in every breed, except where they 
are over-fed; their general health and acuteness 
of instinct diminishing in proportion as they are 
pampered. 

From the highest to the lowest orders of ani- 
mals, gradations may be 'traced which establish 
the position^ that as the stomach is large in 
proportion to their general dimensions, the moving 
powers are less free, the sensorial powers less 
exquisite. Certain of the worm tribe, for exr 
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ample the common leech, are entirely stomach, 
their interior being merely divided by membra- 
nous folds. The hydatid ia only a globular sto- 
mach with a mouth ; and certain of the more 
ininute animialcules, as the vohox ghbator, ap^ 
pear to be of similar structure, , 
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CHAPTER XVI. 

or TH,E RECIPROCAL NERVOUS SYMPATHIES 
WHICH EXIST BETWEEN THE BRAIN AND 
ALIMENTARY ORGANS. 

Vitality is a term under which, by the li- 
mitations of human intellect, it is often necessary 
to comprehend those arcana of physiology which 
nature does not permit us to penetrate: for it 
must be remembered that *^ words are the daugh- 
ters of Earth, and that things are the sons of 
Heaven.*' 

That the process of digestion is both chemical 
and mechanical, seems sufficiently established: 
but the chemistry and machinery which are regu- 
lated by the vital principle, are such as cannot be 
imitated by human ingenuity : all attempts at il- 
lustrating digestion by chemical agents, out of 
the living stomach, having hitherto amounted to 
nothing ; and as the several secreted fluids which 
are naturally concerned in the digestive process 
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arr insnffici^rti to estahUsh its histOT^ b^cnid |lie 
details which have beoi olBfered, the pbservadoiL 
of effects must satisfy \m, whfle ibt caiisQ In paaffe 
resDCiailis obscure. 

Thaugb lenneiitation takesf ptace^id the sbdnsacfi: 
and intestines, and we know its qualities and ef- 
fects to be greatly ziiodified by particular kinds 
of aliment, stiU that fermenitatiosi* is different in 
it» kiad fixMn any which talces pladB^ without tibi^ 
assistance of arm/ml life r aUd aMhimtgh we know 
that acids are fenned in the sitdmaich by a fytt 
meiLtiiig prooesa, still those add^ have^ Julihertd 
i^pea^ed diffi^rcait &w% &iKy whl^ 0119 [be fi)rmQd 
hy art upon substfyiees Qisoi]^ to those whjyeh are 
actisdt on bi the living bod^.' Nevertheless, such 
adds are callable of being neutralised by simple 
mediiinnes, and thel inocaolvexiiexiee to health from 
moiJbdd acidity accordingly reli&ireft^ 

'^at thd nervous syslsm ia efiipecially conoetned 
iiki tikr proees9- of dig^tion^ attentive observation 
» sfdBSoSMt toest^diUiAir aad iit ]^oportion as the 
nerwtli gystym h^ difficialties to^ oodtefid with, is 
the jntksesiji «f ^gest^ lihperfeot. BifficultiA 

l2 
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Hia|r be o p y ug e d to the due cxevciee of nenroos 
inflnawe, by imprndoiee in the use of mBintable 
aliiiieiit ; by the casual accesBion of mental dis- 
tmbanees in all their varieties; and by bodily 
£8orden» wbedier arising from irregolarities of 
habit or local injury. 

It is FpmarkaH c^ that idule wounds of the sto- 
madi can be made to heal in a fiiyonraUe way, 
blows npon the organ, and those not die severest, 
teadily prove fiitaL The operation of these effects 
nrnst be refierred to the nervous S3rBtem, though it 
is difficult to onnprehend in what manner it acts ; 
since the brain and nunne conspicnous parts of it 
sustain far greater injuries without serious con- 
sequences. Violent injuries of the diaphragm too, 
have been sustained without any fisital resulL 

We know that sudden intelligenoe, whidi 
alarms or rejoices us, <h: the sudden accession of 
any powerfiol impression, makes us forget Imn- 
gef ; that a fiatigaed and hungry hinrse is readily 
etdted to complete forgetfulness and actiniy on 
hearing the hounds ; and that he will go through 
a long dbase with alacrity, notwithstanding his 



previous exhaustioa.: .We know> too,, that under 
extreme ment;^! depression from .disease and. paliv 
cheerful society^ will so far awaken our animal 
spirits, upoq.some occasions^ . as to lead us into 
energetic cpiiversatiook:> but it is to borememberedi; 
that these excitements are not effected without 
very considerable expense to the constitution, 
through the exhaustion they afterwards occasion: 
the ^exhaustion is that of the nervoius system, and 
the whole animal economy suffers until the nar 
tural tone; of, the nerves is restoii^d,. Affections of 
the nerves produce affections of ihe stomach and 
alimentary organs. Affections of the stomadi and 
alimentary organs are equally active in producing 
affections of the nerves. 

Under a desire to enforce the sympathy be^ 
tween the stomach and entire nervous system, 
and particularly the head, I thought it eligible, at 
the outset of these considerations, . to define the 
stomach, the centre of the nervous system. The 
general sympathies communicated by. this organ 
have arrested a>nsideration from days of old. In 
tJttose. times it was not unfrequently regar<ted.a4i. 
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the seat of the MUl, atid in recent times the 
apinicm has been Mlopted foy Mr. John Hnnt^; 
Far my own port, I efuly venture to speak of de^ 
nokmstrattle facts, the dne conslideration of 'which 
alone aeemt esleulat^ tt> diieet onr Views of the 
^buniiQ ecoxioiiiy, takA tejp&^Ae professional jn-ac^ 
tioe foi* i^ aid of ibi diidl^ers. 

(90 many iUnstrations me iOt record of the dif^ 
teent stsiaes depeiic&ig altogether on the ^pre^ 
smce -kid! opertftion of mitv^, that it is scaircely 
heconialry to adduce an i^xam^le in this place. 
Otne howevtr, whidi loianie imd^ my notice, 
inay aa well be given. 

' An old Hanoveriaii, whose constitution was 
exhausted by a neglected £dorder which often 
aflfectB li&^ bdfnes of the head, had for many of 
his latter years lost entirely the sense of smell. 
On exainining his head after de^tb, the ethmoid 
^deTB-fflce) bone. Which is naturally fnmished 
witb nnmieanHis minute dpenix^ for the tifans- 
miifision of branches of the olfactory nerves &om 
the bhun to the noee, was altogeth^ condensed, 
and ite openings oUitarated ; Ihe t#o inimonffial 



NfiRVOUS SYMPATHIfii. 151 

truttks ctf the ol&ctory nerves, imMbA oi exhibit- 
ing their usual ramifieatkms, being suddenly 
blunted at their extensions horn the substance of 
the brain ; plainly showitig, that jbSI their branches 
essential to the s^se c^ smell had been completely 
destroyed l^ the diseased bone : and accorcUngly 
that the sens^um could not have been influesoced 
by any peresption of odour ; the impression ^ 
whkji naturally traTels from the numerouii 
brandbies of nerve within the nose, through the 
ethmoid bone, to the trunks which proceM di«- 
rectly frcNbi the brain. 

Nerves are e^^ntly of fibrous etructiire, but 
not elastic ; their tiltimate fibres appearing, like 
those of tendon, to be constituted by an aggrega*- 
tioh of minute dense filaments, as is apparent in 
thdr lacerated extremities, l^ese filaments being 
dense admit of no elasticity.; fbr which quality, 
it wUl be remembered, ft tubulated structure seems 
provided by nature in every Mtid of animal fibre 
required to exert it. If there be any exercise 
of elasticity in nervous fibre on bccai^ns of ex* 
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treme flexion and eztoii^on^ the 
for it seems to be eonstitated by slight wavings 
1^ the longitodinal filnre : but the quality, if it 
^ip» exist, is 'very limited. 

NcFFous floi^ or whatever that rare and elas- 
tic matter may be, which commnifirates saousaticm 
from one part to aiiother througb the mediam of 
these ramifications of the brain, probably f<^ows 
ihe tract of their fesdcnlated &xes, maintailoed 
in its dne course by the membranous sheaths with 
windk they are every where furnished. 

The chief difference of ectemal character be- 
tween lymphatic gl^mdnj and those united bodies 
of nerve which are called gaii^licms (f<Mr in many 
instances they are scarcely to be distingnished 
Cftiberwise), is, that lym^iatic glands, which ap- 
pear to be formed of conviduted tubes, are com- 
pressible; while ganglions, or, in plain English, 
JfBOts of nerve, are not compressible, by reason of 
the density of their constituent fibres. 

Ganglions are not uncommon in the course of 
nervous ramifications : and whai- the branches of 
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different nerves are interwoven in a perplexed net- 
like manner, they constitute what is technically 
called a pleanes. 

The stomach, and all the organs which have 
been described a& concerned in the digestive pro- 
cess, are profusely furnished with nerves, not only 

■ ■ - . ., .^ 

in the form of branches, but of the most intricate 

• • •* 

plexuses and ganglions ; by which means, they 
connect themselves with that great continuation 

of the brain, which is called the spinal marrow ; 

. * • , • • - . • • • ■ . •• . ■ 

and for the protection of which, nature has pro- 

■ • - , . • ■ ■••••.• 

vided a strong articulated pillar of bone, com- 
monly distingidshed as the spine ; and there is, 
moreover, a direct communication with the brain 
by delicate ramifications of its substance, inde- 
pendently of the spinal marrow. 

Under these considerations, it becomes needless 
to speak more at large of the media which exist 
for the commimication of nervous sympathies 
from the alimentary organs to the head; or, by 
physical influence of the sensorium, from the brain 
to the alimentary organs. 



CHAPTER XVII. 

OF ACIDITY OF THE STOMACH — SEA-SICKNESS 
— FLATULENCE — NIGHTMARE — ^NERVOUS 
EXCITEMENTS. 

Acidity of the stomach varies as to its general 
gualitieS) effects, and impressions in different in- 
dividuals ; being €onsiderably modified by habit 
of body, and habits of life with respect to occupa- 
tion as well as diet. A vulgar error prevails, that 
the actual presence of bile in the stomach, is es- 
sential to the production of those add qualities of 
its contents which cause such a variety of dis- 
. tressing sensations: whereas, in reality, bile but 
sddom lodges in the stomach itself; for it will be 
remembered that a retrograde muscular action is 
required to transmit it thither from the duodenum: 
and this retrograde action is commonly induced by 
vomiting. Vomiting repeatedly excited, in dis- 
ordered states of the stomach, often brings for- 
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ward Mle of a vitiated character, mixed with the 
no less vitiated mucus and watery fluids of the 
stomach ; but it is to a m<»rbid state or secreticm 
t^ the gastrie juioe, or to the unwholesome pro-> 
ductions of unassimilating objects of aliment that 
acid, amd, and burning sensations are generally 
tiO'be^wciifaiad. 

The muscular action not only oi the stonmch 
IM^ intestines, font ^ the wfaote iabdomen and or- 
gans df Mspiration, is 490 powerfully e^dted 1^ 
efforts td vraiit, that emkicRSt can seaapoely tie used 
with pruidenee in ^(M!& e^s^tutions, by reason 
<if the gt^ ^haustion ihey occasion, to say 
nothing of certain muscuiar injuries which may 
be incurred, 

Afteor repeated ejections firom the stomadi, it is 
Well knowft, tha* very fteqfuently, nothing but 
gditdne Mle in^S^es Its appearance, which is eai^y 
aiccounted ibr by the ti^trdgrafle acticm <^ the 
duodenum. ITiis is partSculiurly the case bn the 
continued efforts of sea-sidkness ; and these who 
have suffered from it, in tlie severest way, kiraw 
that they are gbmpeUed, by an irresistMe impulse. 
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to make the most violent efforts, while they feel 
certam that the stomach contains nothing but air. 
The result is a very trifling ejection of clear bile ; 
for the production of which, the very substance 
i^ the liver feels wrung like a sponge, and as a 
dead weight suspended fn»n its ligaments, draw* 
ing down the diaphragm upon the empty stomach 
^d intestines. 

.' However salutary seansickness may be in some 
diseased, sudi violent degrees of it as are induced 
by rough weather, occasion serious exhaustion to 
jDcmstitutipns which are not the strongest; and 
for thp recovery g£ which, much time is required. 
It is idle to say that the physical cause of sea- 
sickness is altogether mental ; because, many per^ 
sons who are good ssSlors in tolerably rough seas, 
find themselves overpowered in great storms : ,and 
I have observed this to be the case even with ex- 
perienced seamen. Those also, whose stomachs 
are, by habit, not the most vigorous ; while their 
inl^ds are perfectly composed, and indifferent to 
the inconveniences around them, become over- 
powered even by easy movements of the vessel ; 
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such being quite auffid^f to disturb the process 
of digestion : and besides the constitutional tone 
of the stomach, the nature of its contents pre* 
viously to coming on board, has a great influence 
on the violence of sea^ckness and its readiness to 
occur. I regard the attendant affections of the 
head as purely sympathetic, from the disturbance 
»f lie .Jtaentary organs, 

It is in vain to expect relief firom strong liquors^ 
or firom opiates. An inclined position appears to 
be of more assistance than any thing else: but 
the advantage of providing for different degrees 
of inclinati(m> seems never to have occurred to the 
builders of passage-vessels ; the births being com- 
monly quite level. If, instead of this, they formed 
moderately inclined planes, it would be at great 
comfort to those who suffer severely from sea- 
sickness. Or, it would be still better, if each birth, 
remaining level, were furnished with a hinged 
flo(xr, which niay be raised to a greater or less 
degree, at pleasure, by me^ns of an interposed 
prop; the position of the body on an inclined 
plaxie, being particularly calculated to obviate the 
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bod effects of that powerfol dctermiiiation of blood 
to the head, which is occasioned hy rqpeated 
strainings firom a tormented stomadi. The cra/- 
vings of hunger should be gradually satisfied after 
searrickness ; sinoe the dreumstance of filling the 
fitomadbi at once, is likely to be the cause of such 
annopodCes as have been heretofore described, 
when considering the process of digestion. Costive- 
ness very coounoiily fpUowt <^ese Qw»ou>tioEi$ of 
^BissmnAsop^ wgfimk^.^tqm ike drcuinstanQe of 
bile not being duly fwrnlshed to the intestinal 
tract, on account of its exhaustion by vomit ; 
whence due assistance diould be a£Eii^:ded, by 
means of aperient medicines* 

For the reasons just now mentioned, it appeans 
to me eligible, in all. affections of the stomach, to 
try the effect g( purgatives^ before emetics are 
had recourse to; since tbey have t^e advantage 
of speedily retieving^, instead of disturbing the 
head ) and ar^ in a general point of vi^v, less 
exhausting to the n^rvoi^s system. 

Besides the dii^ecti i^ettogradi^ muscular action: 
of thedBodeminpt, tb&re i^'anotb^ medium tihrongfa 
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which bile may fipd its way into the stomach in a 
less genuine form; namely, from its ezhalent ves^ 
sels, aftar having be^i received into the general 
yolnme of Uaod : but.tiheacids which occasion the 
greater numhar of inconveniences, are mostly the 
result of badassimllation».and morhidfennentation 
of the alimentary cont^ats of the stomach* 

We are led, as it were, l;^ instinct, to the use 
of farinaceous and saceharine alhnent from the 
vegetable kingdom,^ although the latter principle 
exists also, to a certain degree, in animal food. 
The sugar and mucilage of vegetables, which^ we 

are accustomed to use both in the solid ami fluid 
forms, promote, with the assistance, of heat,, a 
process of fermentation, of which acixf is. the ne- 
cessary result. Aninsal food* &r whidtwe have in 
general a strong pfopensity^ haa.an alkale^mt 
t^denc^;, by whiehs . undue, fermenjtotion is 
checked: and when: we obfi^rye moderation in 
the use of bQth» the degree of fermentation that 
may prevail in the digestive process, is unlikely 
to be of a morbid kind. It too commonly happens, 
however, that p^ons of delicate hahits imagine 
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they may use with impunity, the same kinds of 
aliment as those of robust health. But instinct 
(the voice of Gh)d» as it is truly called) instructs 
the temperate in the choice of such alunent as 
may assimilate favourably; and firom the same 
powerful monitor, we may often learn that bad 
assimilation is the result of bad habits. 

Putrefaction is the last stage of the fermenting 
process ; and if the Inle, beddes the salivary and 
gastric fluids, were not of an antiputrescent as well 
as of a stimulating quality, the crude material 
could not be separated firom the nutritious, with- 
out oflfenoe to the system, in its passage through 
the intestinal canal. 

The ancient pathologists had many vague the- 
ories concerning fermentation in the circulating 
fluids ; but of this there is no sort of evidence. I 
only wish to establish its salutary influence in a 
limited d^ree, on the assimilation of aliment, and 
on the promotion of a moderate distention of the 
tdimentary canal ; and its mischievous effects^ 
when inordinate, in promoting flatulence and un- 
due distention ; as well as a dfeordered state of 
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the chyle, which is capable of ajBTecting all the fluid 
secretions. For, whatever degree of morbid acidity 
or alkalinity in the circulating fluids may oc- 
casion eruptions of the skin and other disorders 
of the extreme vessels on exhalent siirfaces, it 
must arise from the chemical eff*ects of the ali- 
mentary pulp, in its course of animalisation^ 
whether those effects be modified by the species 
and qualities of food and drink, or by the peculiar 
state and action of the alimentary organs, either 
individually or conjointly; and not from any 
fermenting process of the circulating fluids, after 
the chyle has been absorbed from its primordial 
sources. 

The doctrines of predominating acidity and 
alkalinity in the animal system, have experienced 
opposition which the more recent inquiries of 
chemistry instead of invalidating, are daily tend- 
ing to establish. 

Morbid acidity of the circulating fluids evinces 
itself under various kinds of cutaneous eruptions ; 
and morbid alkalinity most especially in scurvy. 
I have uniformly found slips of paper tinged with 
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vegetable blue readily become green on being ap- 
plied to the sanies of scorbutic sores ; and those 
coloured with turmeric become brown. In these 
instancesi the use of muriatic and citric acids, 
with careful attention to the alimentary canal, the 
total prohibition of salted, and a very limited use 
of any animal food» has been successful beyond 
expectation. To name an example — ^An artificer, 
who had been afflicted with troublesome scorbutic 
maladies for upwards of two years, during which 
time he had in vain adopted the remedies advised 
by different practitioners whose ideas as to the 
nature of his disease were also different ; and with- 
out any particular attention to diet, became de- 
9ponding frpm the failure of expected relief. His 
tongue and throat were ulcerated, the gums 
spongy, the breath offensive, the w;hole system 
languid. By adhering strictly to a regimen di- 
rected by the foregoing maxims, and without any 
local applications whatever, he perfectly recovered 
his general health and soundness of body at the 
en^ of six weeks ; and by prudence in dietetics, 
has not experienced the slightest return of kis 
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complamt for the last ^bt montibs. The acidity 
of weak stoniachs, on the contrary, seems fite- 
qiiently relieved by a diet mostly of animal food : 
but this requires to be carefully regulated, and 
assisted by proper aperients, with a judicious use 
of alkaline medicines : for it is evident that animal 
food, when used too largely, commimicates a mor- 
bid degree of alkaline stimulus to the whole 
system. 

Whatever causes indigestion, causes flatulence. 
When the passage of wind from the stomadi is 
prevented by a spasmodic constriction of its upper 
orifice, a sensation is produced of a ball fbrcing 
its way upwards, as if about to suffocate; and 
from which hypoAondriacs draw very alarming 
inductions. As the cause commonly rests in an 
injudicious choice of aliment, and want of exer- 
cise, it is in the power of most persons to evade 
the effect. 

The flatulent dropsy, which also is called tt/m" 
paniteSy because it makes the aibdomen tense like 
a drum (tympanum), proceeds from a far more se- 
rious cause: for instance, the mechanical com- 
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pression of tumoursy the evolution of air from 
mortification of the bowels, or from long neglected 
costiveness, when the obstruction has become too 
great to be removed by any administration of art. 
Flatulence often exists in a latent and obscure 
way, giving origin to painful s}nnpathetic affec- 
tions of the chest, resembling spasms, and com- 
.municated through the medium of the diaphragm 
to the back ; besides a sensation of giddiness and 
light-headedness, which for the moment seem un- 
accoimtable : and the effects of this disorder are 
far more various and more serious than is gene- 
rally imagined, since it often occurs after the ali- 
mentary organs have been well regulated; and in 
particular when depressmg passions have pre- 
vailed. Still, however, the quality of aliment is 
most commonly in fault. 

. When the action of the bowels is sufficiently 
free for the general well-being of the system, 
much relief from the inconvenience of obstinate 
flatulence is obtained, either by a warm bath, or 
by very active exercise, even ta fatigue. In some 
subjects the former is preferable; in others the 
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latter^ particularly in hypochondriacs^ who often 
find their animal spirits perfectly re-established 
as soon as flatulence is subdued. By the partia] 
contractions of the intestines, which take place 
under this disorder, the figure of the al vine evacua* 
tions is much influenced ; and their natural ap« 
pearance does not return until it has been re- 
lieved. It may even be a cause of intus-suscep- 
tion ; it is insidiously active in the increase of in- 
cipient hernia, and is certainly a firequent, if not a 
general promoter of scybala. 

From many circumstances and consideratioiis, 
I am led to conclude that nightmare is, not un- 
commonly, the sole result of flatulence; unattended 
by which, the malady seems never to occur, even 
when derangement of the nervous system is suffix 
cient to account for it. That this "pestilence of 
da:rkness,'' which in distant times was so much 
dreaded, that prayera against it exist in the old 
Catholic books, is the offspring of a disordered 
stomach, there is no doubt: and it takes place 
not only where offensive food has been carefully 
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avoided, but even after repeated evacuations by- 
purgatives, when disordered contents of the sto- 
mach and bowels cannot possibly have exerted 
either a mechanical or chemical influence on the 
nervous system, and while the animal spirits are 
not depressed. The painful sensations of this dis- 
order appear, therefoire, to depend entirely upon 
spasmodic contractions of the stomach and intes- 
tines, whether partially or generally ; the sense of 
suffocation, and irregular action of the heart and 
arteries, which always accompany it, resulting 
from a mechanical compression of the lungs, 
effected through the convulsive forcing up of the 
diaphragm by the distended stomach and bowels. 
The malady affects abstemious and temperate 
livers, as well as free livers and supper-eaters. 
As far as the recent contents of the stomach are 
concerned, the flesh of young animals is not with- 
out its influence: and very yoimg lamb, which 
most persons are disposed to think harmless, is as 
active in producing this and many other kinds of 
internal mischief, as veal, pork, and various other 
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kinds of fbod, which. are well^koown to be olBEen- 
sive to weak stomachs: but it is difficult to en-: 
foFce a belief thaty by eating as well as drinking,* 
such a derangement of sensorial perception may. 
be induced, whether slei^ing or wakings as U> 
conjure up the most hideous fdrms and terrific 
phantoms, and to torture the whole system also 
with the most appalling views of the known 
world as well as the world unknown. 

The aberrations of intellect occasioned by the 
unsuitableness of food to constitutional peculiari- 
ties, are always, in a greater or less degree, of a 
desponding turn; because the inconvenience to 
the nervous system is of a sedative nature : and 
while the more diffusible effects of fermented 
liquors exhilarate for '^a moment, the time is not 
distant when they must, in like manner, become 
sedative. Feebleness and exhaustion succeed the 
fallacious vigour of irregular excitation : and it is 
especially, by the finally sedative power of hard 
drinking, that indurations of the liver are occa- 
sioned, by reason of the languid circulation thus 
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induced in its extr^ne arteries. The animal 
spirits fail, the voice becomes hoarse, the powers 
of digestion are irrevocably lost, and yet the de- 
luded victim continues to seek exhilaration from 
the same unhappy source, forgetjEiil that each step 
leads him nearer to destruction. 
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CHAPTER XVIII. 

CONCERNING THE VENTRICLES OF THE BRAIN 
AND ITS COMMON SUBSTANCE — OF HYDRO- 
CEPHALUS. 

The brain, which from its superior proportion 
in man places him at the head of created beings, 
is of a structure different from any other substance 
of the animal economy : for although the ramifi- 
cations of nerve which we can trace from it are 
of a fibrous structure, yet, on account of its dense 
pulpy texture, we can only judge by analogy that 
the brain itself is fibrous. Dr. Cullen regarded 
it as a gland ; but it is unlike any other animal 
matter in the form of a gland. 

The whole substance of the brain is compressi- 
ble ; for the existence of which quality an elastic 
kind of matter must be engaged ; and as the fibre 
of the brain, if it be solid like the fibre of nerve, 
would only admit of flexibility instead of elonga- 
tion and contraction, the matter which occupies 
the portions of space between its ultimate solid 
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fibres must be either fluid or aeriform, to admit of 
compressibility. It seems possible that this mat- 
ter may be a peculiar secretion of the brain in 
the form of halitus, after the manner of that which 
is generated by the lungs. 

In the primaeval cultivation of anatomy, each 
of the principal inclosures of the vital organs, 
namely the head, chest, and abdomen, was di- 
stinguished by the term venter^ or belly : and any 
minor cavity of the individual organs, by the di- 
minutive term ventricle. 

The common mass of the brain divides itself 
lengthwise, nearly to ' its base, into two kidney- 
shaped bodies, distinguished as its hemispheres ; 
at the under and back part of which it forms a 
roundish double-lobed body, called the cerebeU 
lum^ from which the spinal marrow is extended ; 
these several objects being no other than divisions 
of one entire substance, varying in their modifi- 
cations, as is clearly seen at the common basis of 
the brain. 

Each hemisphere of the brain has a longitudi- 
nal cavity commonly known as the lateral ven- 
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tricle, in contra-distinction to two smaller cavities 
which are near them. These lateral ventricles I 
am disposed to regard as the sources which na- 
ture has furnished for the reception of that halitus 
which regulates the compressibility of the general 
substance of the Wain : for, as elastic matter is 
essential to the maintenance of those yielding 
qualities which the brain is called upon to exercise, 
according to the greater or less distention of its 
blood-vessels and other causes, there must, of ne- 
cessity, be some provision for those different 
degrees of density which the halitus of the brain 
at large must experience in the functions of life; 
but above all, from different states of the sangui- 
ferous system, which are modified by the stomach 
and alimentary organs ; as well as from the ex- 
citability of the brain itself and nervous system. 

The brain is so abundantly supplied with blood- 
vessels, in its natural and healthy state, as to con- 
vey an idea that a more than common accession 
of blood is essential to its functions : and as this 
natural supply of blood is evidently great, it is 
easy to conceive how a diseased fulness of the 



17* THE YKNTRICLES OF THE BRAIN. 

ssDgmkratis system m readily aod so rapidly 
oS&eia tibe braisi, as is instanced in apoplexy and 
other diseases. 

Haie' vetKtricks may be regarded as little ca- 
veunm^ wbith appear to support the great bulk of 
the brain above them, on the principle of an arch, 
QoUteting halltua for the iBjaintenance of its due 
finimess, and fitted to be the i^servoirs of any su- 
p^^ffioity of that XBad and subtile matter, which 
requires some receptade when the substance of the 
brain is compifessed. May not this halitus be the 
invisible and undi^nonstrable matter we call ner- 
vous fluid ? May it not be condensed into a fluid 
form in the ventrides, for transmission through- 
out the nervous system ? 

If a healthfiol brain be es^amined after death, 
the quantity of fluM c6tttained in the ventricles 
appelurs fo be do inconsiderable, that it would seem 
by no means an extravagant speculation to regard 
it as omdensed vapour : but a diseased brain often 
exhibits very different appearances. 

The circumstances which cause a morbid ac- 
cumulation in the ventricles, appear far more nu- 
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merous than is generally imagined, the quantity 
being probably influended altogether by the 
healthful or disordered .state of the circulating 
syistem ; the quality, by the stomach and alimen- 
tary organs. 

Hydrocephalus^ or watery head, as it is com- 
monly called, is a disease of general debility and 
languid circulation ; although some pathologists 
have regarded it as inflammatory. I conceive it is 
strictly to be classed among the numerous pro- 
geny of Scrofula^ having never seen it imaccom- 
panied by some characteristics of the disease: 
and although it occurs mostly in children while 
their bones are yielding, it also occurs long after 
they have attained their full degree of firmness in 
scrofulous habits. It is a mistake that scrofula 
is necessarily derived from hereditary infirmities. 
I have again and again found it undeniably esta- 
blished in children who have descended firom 
healthy parents ; and incurred by adults whose 
habits of life have debilitated the animal powers 
in general. It is in fact a result of universal de- 
bility. The morbid acciunulation of watery fluid 
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in the internal hydjDocephalus distends the ven- 
tricles of the brain to various degrees, often 
destroying their general arrangement and natural 
figure: and, in like manner, they are unduly 
distended, and influenced as to their contents by 
a disordered stomach, as wiU become evident in 
next chapter. 
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CHAPTER XIX. 

OF THE QUALITIES AND EFFECTS OF FEK- 
MENTED LIQUORS AND OTHER DIFFUSIBLE 
STIMULANTS. 

Th£ old physicians had much to say abotit 
rawness and soreness of the stomach, by which 
terms they clearly meant to express those uneasy 
Sensations which result from a morbid fermenta- 
tion of Its unwholesome contents. They also 
talked of the transfer of particular vapours from 
the stomach to the ventricles of the brain : and 
although a love of innovation, as well as an insuf- 
ficieticy of research, may have caused their ideas 
to be treated with levity in recent times, they 
will be found, upon mature deliberation, to have 
been fpimded on the evidence of reason and exr 
perience. 

That the abuse of fermented liquors causes an 
actual transfer of their volatile matter from the 
stomach to the brain, facts are not wanting ta 
prove; and after my adducing two striking evi« 
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dences in particular, it will not be difficult to con- 
ceive, that intoxication depends on an actual 
transfer of volatile spirit from the stomach to the 
hrain^ and that errors of perception and general 
derangement of the sensorium, under the influ- 
ence of strong liquors, are produced by the direct 
agency of such diffusible matter on the substance 
of the brain and particular nerves. 

1. A healthy man about thirty years of age, 
having fallen down from intoxication, and died 
within t^ee hours after the accident, without 
any sufficiently characterised symptoms of an in- 
jured head, besides insensibility and stupor, his 
, remains were attentively examined on the fol- 
lowing morning, by Mr. White, of the West- 
minster Hospital, with myself and others ; when 
the skull presented no marks of violence, and the 
blood-vessels no extraordinary degree of turges- 
cence. The substance of the brain, which had 
the most healthy appearance imaginable, was 
progressively separated in the common way with- 
out ainy unusual occurrence. On arriving at the 
ventricles, however, a strong smell of gin was 
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emitted; and they contained a preternatural^ 
though not very ' large, qilantity of fluid which 
had powerfully the same smell. Our next ob- 
ject of examination was the stomach, and this was 
found to contain a considerable quantity of un« 
diluted gin. By intelligence afterwards gained, 
it appeisired that the man had agreed with his 
fellow labourers, in an hour of idleness, to drink 
an entire quart of gin for a wager. He ac- 
cordingly swallow^ that quantity at a single 
effort from a pot*ter-pot, and fell within a quarter 
of an hour afterwards ; when he was conveyed to 
the Westminster Hospital. It is remarkable that 
the corpse never stiffened previous to interment'; 
and the countenance was rather that of a person 
slewing than dead ; which circumstances of re* 
laxation seem referable to the diffusion o£ alkohol 
throughout the exhalent system. ' \: • ; 

2. I was requested by some medical students 
to demonstratte the anatomy of the brain upon a 
subject who had died on the day before ; and as 
to the cause of whose death, no particulars what- 
ever were known. . The process went on without 

N 



178 OF F£|tM£NT£D LIQUOES. 

any iinugual circumstatices until the ventricles 
w»e opened, when I was struck by the emission 
of h strong smell of asafoetida. Unwilling to trust 
my own perception, I asked the three gentlemen 
pttt^ent, if they perceived any remarkable odour ; 
when thfey simultaneously said a powerful smell 
of asafoetida Was emitted the moment the ventri- 
des wei^ exposed. Inquiries were* now made, 
tt to the latest medicines which had been ad- 
minister^; when it appeared that tincture of 
asafoetida had constituted a considerable part of 
them. 

Although I am not aware of any circumstances 
ptecisi^ly similar to these haviUg been published 
hej^tctfiH'e, the fact of volatile ispirit being trans- 
f&tred through the medium of the circulation, in 
kn unaltered state, from th^ stomach to the ven- 
tricles of the braiU) is not more remarkable than 
several other phenomena of the animal economy, 
which are more commonly' obs^vable. It seems, 
in fact, but a modification of secerilment or secre- 
tion : and I should not have had the presumption 
to state iitme facts publicly if attended by any 
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drcumstanoes of equivocation ; nor even without 
the support of a more competent and experience^ 
witness than myself. 

Olandular bodies strain tears, saliva, mucu^, 
bile, urine, and other, watery fluids £rom the cooo^ 
mon mass of circulating blood, perfecting the par- 
ticular qualities of each*, in cavities of their own 
particular substance: and in like manner thj$ 
brain seems to abstract aeriform matter for the 
distention of its ventricles; ai^d for other office^ 
of the animal economy — perhaps fo^r the seirifi^ 
of the whole nervous system, as I ha^ve ventunB)di 
to hint in the last chapter. 

Every one who has used rhubarb either in Hm 
toma of powder or of tincture must have remarked 
how soon the urine becomes powerfully cdiourfd 
thereby : nor can it have escaped the observatiovi 
of any person who has eaten asparagus^ that its 
peculiar smdl is readily communicated to tbe 
urine : and this secretion is a more advanced step 
of the drculating system tban that of tbe brain : 
and aldiougfa the idea has beeia objected to, thait 
the delirium wMcfai attends obstinate sufippe^sion 

N 2 
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of urine, when perspiration cannot be excited, de- 
pends upon the exhalation of its more volatile 
constituents in the ventricles of the brain, the 
two cases which have been stated serve to render 
the conclusion very probable. 

Mr. White has obligingly furnished me with 
the case of a boy about oleven years of age, who 
became hi§ patient after having wounded the 
urinary bladder in a severe accident from scram- 
bling over a fence. In the course of the day, the 
urine had diffused itself through the cellular 
structure on each side the abdomen and the thighs. 
In the night, very active delirium supervened; 
and the state of the boy appeared hopeless. By 
an operation similar to that of lithotomy Mr. 
White made an opening into the bladder ; the 
fluid thrown out of its course was dispersed ; the 
boy became perfectly sensible in the morning, and, 
after a lapse of several years, is at this time in 
perfect health. 

As ammonia is contained in the urine, it pro* 
bably constitutes the volatile matter which affects 
the brain. People advanced in life who die from 
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suppi^ession of urine, are oommonly oamatose, and 
in this state breathe their last. 

It is evident that chyle, on being received into 
the blood, is readily conveyed to the lungs ; as is 
instanced in the odour of onions, garlic, and other 
strong-smelling objects . of food. Carbon and 
hydrogen appear to be imparted, to the chyle by 
the vegetable part of our aliment. By the office 
of exhalent arteries, both are exhaled from the 
lungs, after having entered the blood ; the hydro- 
gen evincing itself in the moisture of the breath, 
the carbon becoming evident by chemical analysis. 
It also appears that purulent matter finds its way 
to the heart from a distant spot, through the me- 
dium of the circulating blood, as has been noticed 
by Mr. Hunter and other valid authorities : yet it 
is evident that purulent matter is no more a na- 
tural part of the circulating blood than gin or any 
common modification of alkohoL 

The diffusion of bile over the whole surface of 
the body l^ means of the exhalent arteries, is far 
miliar to every one, in jaundice : and exhalent 
arteries seem as much . destined for straining and 
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fllfiUgifig extraneous matter from the 
mass of circulating blood upon faroad surfaces^ 
68 ioT dtbstmctiBg the healthfiil secretioDB of par- 
ticolar j^ands binder their other diaracter of se- 
dating Vessels. In tiie fatm of faalitus, an in* 
S(nisib3e trimspiration lis p^petoally passing firoate 
ike whole body. • Under increasod excitation, as 
hy exercise, this same halitus condensed, becomes 
a iduid perspiration. In fatal disi^^eS) peMpiration 
nitetL labours to poinr off 1%^ offensivis matter of 
irtruggling nature — ^in diseases not fatal, tts rdi^ 
to the system is nniversally familiar. 

The transfer of difl^sible stimmlaiits ia the 
form fii medadnfe, &ofo %he 48tomach to the brain^ 
pSitii^ out the expe^iesiey of jpiansing^ before wt 
j^r^cribe the £[^ use of than, when it is an ob^ 
jietit ^19 ^tyl5b the traaiquillily «>f the seiiBorkuni 
16 ISl^te iad possiifl^ iNarcotic medicines appear 
to act on the braiii in the isame way as fennented 
ilriiAiS asnd Hspiittuotid tne^dnes : land Uiey ought 
to be avoided as long as may be qumdenit. $ityet> 
)%ekss, the momexrt; teo 06ten orrises, when tthc^ 
nonrst 1^ 'hxA recous^ to, a6 ^ aiemier Tessort^ lEor 
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the relief of dt^sperate or long CQQtinued pa|n.. U 
it hem object, that they should take effect rapidly, 
they are probably most eligible in tl^e form of 
tinctiLLre, a slight acetous combinatioi^' being ofte^ 
of advantage : but wbere a speedy ^fiect is not tb^ 
eiq)re39 object, they are preferable in the form ipjf 
eartract. It is well knoMoi, tbat persons who ey^r 
perience delirium, attended by the most terrific 
phantoms, froiifi the use of liquid laudanum, which 
is nothi9gmore than qrude opium dissolved in spirit 
of wine, suffer ^o sort of ;qneptal dis^baiace, pf 
morbid es;citatiQn, friom ^ng tbe puri^e4 exti^d; ; 
its effects being soothing^ and prpdu^ct^ve of re^ 
freshing sleep ; whence it appears^ that the more 
volatile powers of the tincture, acting readily as a 
diffusible stim^i^us, occasion u|iequ^ excitement c^ 
Ihe pervous syste^i, ^A the ^apind Jis influence^ 
accordingly ; while, th^ paroot^ic qualities of jtbe 
extract exerting a ^ore ey^ ^d gradual in- 
fluenoe, the sensodial f\J^3if^qm afe jsooth^ and 
balanced^ ratjb^ than ^tmifc^ed. 

Although this may appear a r^^<pt to ^oxpfif 
yet the circuittatotiGis h^ been al^ui^d^atiy y^- 
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fied in the course of my practice ; and mqst Spe- 
cially by a lady of quality, who being driven to 
the use of opium from protracted sufferings, 
uniformly became affected with active delirium 
whenever she tried an ordinary dose of laudanum ; 
but always experienced refreshing sleep, with 

very considerable mitigation of pain, after using 

< 

the extract. 

The most destructive class of fermented liquors, 
commonly knownr as spirits, are all to be regarded 
as modifications of alkohol or spirit of wine, more 
or less diluted, and flavoured with extraneous 
matters, according to the interests of caprice or 
avarice. In the stomach, they destroy its natural 
powers, and progressively those of every other 
alimentary organ. Separating from the common 
volume of circulating blood, their volatile parts 
undermine the sensorial powers, by collecting in 
the ventricles of the brain. The circulating system 
and the nervous system impaired by the use of 
them, the muscular powers fail; and all the in- 
firmities of extreme age are prematurely incurred. 
Inordinate drinkers find their heads less and less 
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readily affected by the exhilarating stimulus of 
i^irituous liquors, ais they continue to indulge in 
them, because, through the enfeebled state of the 
stomach, they are more slowly received into tihe 
circulating blood ; and because the circulation it- 
self,beingrendered by the same cause progressively 
more languid, requires more powerful stimulants 
to excite it. 

Wines may be classed next to ardent spirits, 
with regard to the mischief induced on the living 
system by the abuse of them. They all contain a 
ccmibinatipn of ardent spirit, the proportion of 
which depends on the degree of fermentation they 
have undergone, according to the greater or less 
saccharine qualities of the fruits from which they 
have been made, the proportion of saccharine ma- 
terial being greatly influenced by climate, soil, and 
culture ; and the degree of acid they possess, by 
the mode, as well as the degree of fermentation to 
which they have been submitted, and the interval 
of time after which they haVe been bottled. Fur- 
ther, some little space is observable in all bottles. 
That space is, of course, originally occupied by 
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air, wbiehp besides influei^cing the deposition of 
esctractive matter, is also an additio^al cau3e of 
acidity. However assiduously wine-bottles may 
be coriced and sealed, a great part of the spirit 
contained in the wine will escape in the course of 
^ime, by reason of its sufatilty : and hence it is, in 
a great measure, that wines which have been long 
in bottle are of milder flavour, and less mis- 
diievous quality, than those whidi have not had the 
advantage of time. The evaporating spirit partly 
appears to mix with the resinous matter of the 
seal; and hence the wax is softened after som^ 
length of time. It seems that no ordinary gla« 
is of texture sufficiently dense to retain altogether 
the volatile spirit contamed in wine ; and morer 
over, the acid of many wines is sufficient to occar 
«ion a partial decomposition of common glass. 
The €ork has sometimes more aroma than the 
wine contained in the bottle. Thus time appears 
to render wine less spirituous Mid volatile, except 
under particular circumstances. Spirits in general 
are more powerful under low temperatures : and 
therefore Hie same kinds dlHer ]as to «^ngth in 
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cold weafher and in hot The weight of cold air 
and coM temperature is adeqtiate to lessen, if not 
greatiy to siq)pre8a, tbe volatUitjr of aJkohcd and 
aroma in all wincB* 

The carbonic acid whidbi gives Ufe and fresh* 
ness to fermented Uquors in general, is likewise 
suppressed by very low temperatures. Hi^ice the 
advantage of placing certain wines, as well as 
bottied porter and -cyder, for a few minutes before 
the fire in cold weather, for the purpose of calling 
tile fixed aur into aetiojou 

The weight of external cold limits the eyafN^ 
rabkb of inte^al air of a higher te^i^^Ms^ature 9 
and hence it is that oeUars aiid natural careros^ 
aTA wamiier than the surrounding atoiosfribere in 
winter. In summer, on (the contrarf , whiiha tte 
external air is warm, the air cmitained in masses 
q£ minenal matter is so sdowly evaporated, iQiat a 
body of ajr existing ia a cavern, or in* a deep m 
thick-wailed cellar, has tdie advantage <j£ mabitaia- 
ing itself oool for a length 4ii time ; and the tean* 
peratune icf snch plaoes aooordingiy varies in "pt^^ 
portion to the porosity of Uudr surrouodii^ 
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masses. The circumstance is further observable 
in cathedrals, and other massive buildings ; for 
example, St. Paul's in London, St. Peter's at 
Rome. The Monte Testacdo near the latter city, 
which is formed entirely of broken pottery from 
the ruins of ancient Rome, and which in the 
progress of time has become covered with alluvial 
matter and tiirf, is among the best illustrations of 
this fact. It is accordingly a 'celebrated deposi- 
tory for wine; and in the overpowering heats 
of a Roman summer, is an evening resort of the 
languid Italians for the luxury of a cool drink. 
<* Ognun sa," says Vasi, " che I'uso deVasi di terra 
era frequentissimo in Roma, adoprandosi per con- 
servare le acque, i vini, gli oli. It ceneri de'morti, e 
per infiniti altri usi : onde non h difficile a credere, 
che nel corso di tanti secoli, si sia formato un monte 
dell' Bltezza di palmi 240 circa et di 740 di circon- 
ferenza. La propriety mirabile di questo monte ^, 
die nell 'estate esce da' franunienti, nella parte in- 
fima, un ventb freddissimo ; e percid vi sono state 
fatte molte grotte, nelle quali il vino viene nota- 
bilmente rinfrescato." ; / . 
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The richness of wmes is in proportion to the 
saccharine matter they retain after fermentation ; 
and they are of thin acidifying quality^ in . pro- 
portion as this constituent is less abundant. The 
tartar which is formed in wine casks and bottles 
is an acid concrete salt, derived from the juice of 
the fruit ; the colour of it, as well as of the wine, 
being derived from the skins. Hence, colourless 
wines are sometimes made from red grapes, by 
using such a degree of pressure only as is suffi- 
dent for separating their pulp without deprivmg 
the skin of its colour. The tartar of wine is a 
siipertartrate of potash ; and, when purified, con- 
stitutes common cream of tartar. The separation 
oi tartar from the body of the wine, is another 
cause of old wine being milder than new. 

Besides brandy, and similar spirits, the mate- 
rials employed for adulterating wines previous to 
their importation, do not appear so mischievous 
as prejudice has represented ; many of them being 
perfectly harmless : for example, to communicate 
flavour to certain kinds of claret, and other light 
wines, it is not uncommon to suspend a nosegay 
in the cask for a limited time, sometimes consist- 
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ing of different flowers, sometimes of one kind 
only, as mignonette ; or the blossoms of particular 
finiits ; those of the grape itself not being un- 
frequent. Bitter almonds may be classed among 
the harmless matters of this kind, since about 
two ounces are considered sufficient for imparting 
the desired flavour to a cask of wine. Next to 
these, peach leaves are used with a similar view ; 
but they are far mtxce objectionable, as are also 
'the husks of walnuts, which, besides the walnuts 
themselves, are among the matters employed to 
this end. 

Much more has been said of the free way in 
which acetate of lead is used in the manufactm*e 
of wines than can generally be supported by facts. 
The process of fermenting wines appears to re- 
quire very minute attention ; and it * must be re- 
membered, that the favourable or unfavourable 
circumstances attending it, are necessarily much 
influenced by the season: for, in proportion as 
it is rainy and cold, the fruit will be acid and 
watery; and saccharine in proportion as it is 
warm and genial. It appears, moreover, that the 
acetate of lead is used in such a vtery cautious 



way, for cori*ecting etrots through causes of this 
kind, that it cannot elert such mii^chievous qust- 
lities on the alimentary system as h^ve frequently 
been ascribed td it. Where ill effects have re- 
suited fpdm the influence of lead upon the sto- 
mach, thrbtigh the mediuiri of Wine, it far more 
commonly happens, that the injury may be 
ascribed to the reprehensible practice of using 
shots for washing the bdttles, some of which, as 
every one knows, are very apt to lodge in the bot- 
tom, to become oxidated, and thus dissolved in 
the wine : and different wines of course elj)eriettce 
different degrees of influence from three or fotir 
shots according as theit acid qualities are in a 
more or less active state. 

The dangerous adulterations of wine, too fre- 
quently observable at first sight, are mostly made^ 
after importation from its native soil, the frash 
used for the fabrication of Port wine being among 
the grossest of all. Sloe-juice is a prevailing con- 
stituent, which of itself is acrid, irritating, and in 
eviery way obnoxious to the stomach : and this 
Jyerhaps is not the worst ingredient. The com- 
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mon prejudices in favour of Port wine are exceed- 
ingly mistaken. That it is generally a tonic, I 
deny; for no wine more readily promotes an 
acetous fermentation of the stomach, which fer- 
mentation communicates to the intestines that 
kind of impulse which causes flatulence and par- 
tial contractions; thereby favouring the undue 
lodgement of faeculent matter ; and thus far, of 
. course, its reputed astringent qualities are not 
to be denied. No wine, perhaps, is so much 
benefited by very long keeping as Port, for the 
reasons which have been stated : and I should not 
be disposed to regard it as suited to the use of 
delicate stomachs, until it has been kept at least 
ten years ; but fourteen or fifteen would be still 
better. It is by no means to be regretted that 
Port wine is become im&shionable, and excluded 
from polite tables : and it would be well if che- 
mistry and fashion went hand in hand for the 
rejection of more objectionable alimentary objects. 
Ardent spirits, and in particular brandy, seem 
to be added with almost boundless liberty to sherry, 
thereby setting aside the advantage which it 
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would otherwise possess over other wines : for 
although the best sherry, when unadulterated, pos- 
sesses some considerable portion of spirit, yet that 
portion is not sufficiently powerful to become ob- 
jectionable when the wine is genuine and mode- 
rately aged ; under which circumstances it is less 
apt to promote morbid fermentation of the stomach 
than any other wine whatever : and I am satisfied, 
by repeated experiments, that a less quantity of 
alkaline or earthy matter is required to neutralize * 
its acid in the stomach, than that of any other 
wine ; the acid quality of wine being often more 
mischievous than the spirituous, since the former 
will disorder a weak stomach more readily than 
the latter ; unless the latter be of undue propor- 
tion, or the wine drank to excess. Next to sherry 
in this particular advantage, I am led by investi- 
gation to place Madeira ; and these are the most 
accessible wines of this country which I consider 
generally eligible for weak and flatulent organs of 
digestion. 

A great variety of experiments on the other 
white wines, which it is not necessary to detail, 

o 
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convince me that they are all, by far, more readily 
acidifiable. The rich wines of Malaga, and others 
of Spain and Portugal, besides some of Persia, are 
included in this remark ; although they are now 
and then admissible under the advantages of due 
age and discriminate use. 

Medicated wines were formerly in high estima. 
tion as stomachics and corroborants. Wine-bitters, 
as they are called, because a certain portion, scarcely 
a third, is commonly mixed with a glass of white 
wine, are still used with this view in the East 
and West Indies, particularly before dinner. They 
are in reality spirituous infusions of various vege- 
table bitters, and more or less resemble the com- 
poimd tincture of gentian which is used in medi- 
cine. 

The most elegant and most wholesome wine of 
the medicated class, is the Vermuti of Florence, 
and some other parts of Tuscany, which is reaUy 
excellent iaccording to the Italian recommendation, 
^^per consolare lo stomachoJ' Certain mild aro- 
matics and bitters, of which sweet wormwood, 
whence its name, constitutes a small portion, are 
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infused ten d^ys or a fortnight in i ^bland and 
saccharine white wine. If infused much longefr, 
the flavour becomes too powerful. Under prop^ 
management], it is not only to be preferred lor 
luncheon, but is even more eligible for breakfeusit 
than bad tea or bad coffee inade with the un- 
wholesome water which is but too common in 
Italy. The monks of St. Francis at Fiesoli aire 
famous for the manufacture of this wine : and it 
is only in towns not very distant from Florence 
that it is at all genuine. In other parts of Italy 
Vermuti is a very different thingi and the nllgar 
unitations of it which an 'toporfed fro^ ;Mar- 
geilles under the same name, do 'not even r&* 
semble it. ^ 

The ordinary Florence wines of the table are 
extremely pleasant, clear to the palate, and in- 
offensive to the stomach : and though Aleatico and 
Chianti produced in the same district, are inade 
more account of, they are by no means more 
grateful either on account of flavour or whole- 
some quality. These severally, are red wines ; 

oSI 
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the grapes- for which are allowed to ferment pre- 
vious to their being pressed. Monte Alcino, a 
wine of the same country, is a vapourish sort of 
Champagne having a muscadine flavour; but 
very unfit for weak stomachs. 
• Of the wines produced in the environs of Naples, 
Lacryma Christi, whether red or white, is a 
pleasant and wholesome wine; having a mild 
bitter flavour derived from the volcanic soil which 
constitutes the vast plain of Campania ; though 
the grapes preferred above all, are those cultivated 
in the more recent beds oi puzzolana^ or volcanic 
ashes at the foot of Mount Vesuvius, and espe- 
cially at Pompeia, from which district they furnish 
the best still wine of Italy. If the Falemian 
wine of theTclassics was similar to that so called 
in Campania at this time, it was more appro- 
priately ap object for satire than a standard of 
excellence. The Falemian of the present day is 
of a rich purple, rather full body, somewhat the 
Havdur of Lacryma Christi, but infinitely stronger, 
ir^dily affecting the head. St. Euphenia is 
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a wine of much the same general diaracter. The 
island of Jsphia produces wines of moderate body ; 
mild, saccharine, grateful, and inoffensive. 

Of the Sicilian wines, more particularly so di- 
stinguished, that conunonly known as Marsjila, 
may probably be classed first in point of fitness 
for delicate stomachs. When of good quality and 
moderate age, it is certainly one of the mofrt eligi- 
ble white wines of the table. Syracuse is a pallid 
sweet wine approaching that of Frontignan, but 
altogether inferior to it. 

The various modifications of Burgundy and of 
claret are among the mobt harmless of wines, pro* 
vided they have the advantage of moderate age 
and favourable vintage: but in France, where 
they are the ordinary beverage of the table, they 
are used, by far, too early. Hence it is that their 
effects are so often complained of by the English 
traveller, and certainly not without reason ; since 
in this state they are apt to disorder the most 
healthy stomachs; while, under proper circum- 
stances, they are so fiar preferable to the wines in 
more general use in thiv country, that it is much 
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to be regretted they are not rendered more easy 
of .access to the middle classes of society. 

Among others of the continental wines eligible 
for the table may be named Bourdeaux, both red 
and white, Grave, Santeme, Moselle, with many 
more of the rassis and reposi kind : and as ac- 
comj^miments pf a nutritious diet, the musca- 
dines of Lunel and Frontignan, both of which, in 
tiSa pdint of view, are preferable to the extrava- 
gant Tokay of Hungary. 

The wines of Champagne are not suited to 
liabits that are disposed to flatulence : and the suc- 
cessful imitations of them which are made from 
unripe gooseberrie3 are still more objectionable, 
not only on the same occasion, but from their still 
more readily affecting the head. Of the brisk 
q>a!rkling wines, perhaps that of Asti in Piedmont 
Is tjie very best. 

. Wines made from currants, raspberries, and 
other English fruits, very materially weakenf the 
lone of the stomach, inducing a languid fermenta- 
tion, with ^general torpor, flatulence, and depres- 
sion of dhimal spirits, particularly with persons 
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who use but little bodily exercise. Elder wine 
does not so readily ferment in the stomach, be- 
cause it is commonly used hot ; but it is consider- 
ably narcotic, and its effects on the head do not 
readily pass off. The domestic vin cuit of France 
is made from the newly expressed juice of the 
grape submitted to a moderate heat until it ac- 
quires a rich body : and is used by way of sou- 
lagement, much in the same way as elder wine is 
used in England. Cowslip wine is perhaps 
among the most inoffensive of the home-made 
wines ; but its use should be very limited. Mead 
readily promotes acid, with a troublesome sense 
of internal fulness and distention. In short, all 
the common domestic English wines are cal- 
culated to derange the alimentary organs at 
large. 

Cyder and perry, having more mudlage, do 
not intoxicate so soon as wine ; but they are in-^ 
jurious to weak stomachs, by the distention they 
readily occasion, and the flushings and feverish- 
neito which follow, their sugar and mucilage in- 
ducing acetous fermentation. Perry however is, 
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in general points of view, far more harmless than 
cyder. The very alarming affections of the sto- 
mach and bowels, which arise from an imprudent 
use of the newly expressed juice of the apple, 
and which are not unfi-eig[uent during the cyder- 
making season, in various parts of England, re- 
semble closely those which are occasioned by the 
fumes of lead in smelting-houses. If lead be 
concerned in any part of the apparatus employed 
in the process of cyder-making, the malic acid is 
sufficient to decompose readily a portion of the 
lead, and form with it a noxious combination. In 
fine, the volatile matter of decomposed lead is apt 
to affect house-painters in a similar manner ; and 
the disease is accordingly known as the painter* s 
colic. In either case, it is dangerous to life. 

Beer is the most powerful of the malt liquors, 
because it is not used until the saccharine matter, 
with which the malt abounds, has undergone a 
Complete vinous fermentation ; while ale, besides 
having a less proportion of malt and hops, is used 
when fresh, and before it can have acquired a 
strong vinous spirit. It is tibierefore refreshing 
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in moderation, without readily intoxicating ; and 
in a genuine state, is the wholesomest of all fer- 
mented drinks. Table beer is, in general, a 
mere infusion of the refuse grain, after its sugar 
and mucilage have been nearly abstracted to make 
ale. It soon becomes vapid, after a slight fer- 
mentation ; and is in every state unsuited to weak 
stomachs. Porter cannot be used with impunity 
where the tone of the stomach is not the most 
vigorous, and, when adulterated, seriously affects 
the head, from the narcotic matters which are 
commonly used in the manufacture of it. 

The cause of i^toxication is the same in all 
fermented liquors, namely, a vinous spirit, and 
this is more or less energetic, according to the na- 
ture of the fruit or grain from which it has been 
produced, the manner in which the process of 
fermentation lias been conducted, and the time 
allowed for its gaining strength. The acidifying 
qualities of fermented liquors are proportioned to 
the quantity, and the state of the sugar and muci- 
lage which exist in them, and are considerably 
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modified hy the constitutional tone as well as the 
contents of the stomach. Their frothing and 

sparkling qualities are proportioned to the com- 
bination of carbonic add gas, which has resulted 
from the process of fermentation. 



CHAPTER XX. 

GENERAL REMARKS ON THE QUALITIES AND 
EFFECTS OF FOOD AND OTHER ALIMENTARY 
OBJECTS. 

AntipHanes of Delos referred the generality 
of human diseases to the variety of food which 
luxury had adopted even in his distant days. In 
the present age also, it is undoubtedly a frequent 
eause of disease where prudence is disregarded : 
but besides the disadvantages of indulging in 
heterogeneous varieties, the very objects of food 
are rendered unsuitable to health by the innova- 
ticms of mod^n management : and, whoever pauses 
to consider how unfit for aliment animals and 
vegetables are reaidered when forced into a gigan- 
tic bulk by e(xcess of gross nutriment, may possi- 
bly think it time that rewards and honours should 
be offered for restricting the breed and culture of 
each species to the salutary bounds which nature 
has |>rescribed in wisdom greater than man can 
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ever attain. The legs of animals and the stems 
of vegetables are, by excess of nutriment, alike 
rendered insufficient for their support; and the 
very means adopted for this unnatural enlarge- 
ment render them also chemically objectionaUe. 
The animals are loaded with a most disgusting and 
unsightly proportion of fat, which, besides making 
them unhealthy and a.burden to themselves, causes 
their flesh to become flaccid, and acixirdingly less 
fit for our use; the acid concrete oil, which we 
call fat, being particularly calculated to disorder 

r 

the stomach. Meats acquire additional acidifying 
qualities from having been fattened with oil-cake ; 
and when the flesh is marbled with fat, according 
to the language of the agriculturist, its alkalescent 
qualities, which would otherwise coimteract the 
acidifying effects of a moderate proportion of fat, 
are altogether set aside. Animals of fine close 
fibre are far more eligible for food than those of 
loose and coarse fibre. Every one who has at- 
tended to the circumstance, must be aware of 
these differences between a Cheviot sheep and a 
South Down ; a sheep of the Romney Marsh breed 
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and one of the true Welsh breed. Soil has a ma- 
terial influence on the alimentary qualities of h«*b- 
age, and the flesh of animals is influenced also ac- 
cording to the peculiarities of that they feed on. 
The beef of an ox, for example, which has fed on 
the produce of such fine soils as are common above 
the various modifications of basalt and of gray 
limestone, is more easy of digestion than that of 
one which has fed above chalk. In marshy dis- 
tricts, the qualities of the soil are sometimes 
evinced by saline concretions around the reeds and 
grasses which grow in them ; and the roughness 
of grasses is referable to the presence of flint In 
like manner, the wholesomeness of fish is in- 
fluenced according to the peculiar nature of the 
beds of rivers, as they are gravelly or otherwise ; 
and those which live in such water as Is im- 
pregnated with impurities of various descriptions 
are apt to disorder delicate stomachs. 

The flesh of wild rabbits is more digestible than \ 
that of tame ones. Confined life to an animal \ 
naturally wild renders it unhealthy ; to say nothing 
of the difierence of its food; for, supposing the 
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food to imitate that which the animal seeks by 
instinct, it must possess properties less salutary 
after it has been long gathered, than those of the 
herbage which is received into the stomadi fresh 
jErom the soil. The flesh of the hare is very dif- 
ferait from that of the rabbit. It is of consider- 
ably alkalescent quality, and, contrary to that of 
animals in general, best fitted for digestion while 
Very young. Feathered game is much better for 
weak stomachs than any of our domesticated birds. 
The indigestible and acidifying qualities of the 
flesh of young animals in general, have already 
been adverted to in speaking of nightmare. Veal, 
therefore, should never be used by tlie subjects of 
bad digestion. By such, also, fish requires to be 
used with caution ; and I conceive the prejudice 
in favour of its fitness for the sick, is just as mis- 
taken as that in favour of eggs. It is never eaten 
without butter; and butter in every state and 
i^hape, independently of the peculiar oily acidi- 
fying qualities of the fish itself, is a most active 
pranoter of nausea, heart-bum, and indigestion. 
AU the varieties of the cabbage tribe greedily 
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absorb the grossest constituents of the soil they 
grow in : and these literally become a part of their 
substance. The common practice, therefore, of 
feeding them with an excess of manure diminishes 
their wholesomeness accordingly. Asparagus, too, 
which is especially overcharged with manure, if 
not used at a time when its Juices are aqueous, 
would be highly objectionable; as is sufficiently 
evident in the foetor it communicates to the urine. 
Sea-kale, from the far more diluted state of its 
juices after blanching, is infinitely preferable for 
delicate sttHuachs. Blanching not only improves 
the fitness of some vegetables for aliment, but is 
absolutely necessary to render the use of others 
safe. Endive, for example, would be irritating 
without this process; celery, a decided poison; 
and it has even a disposition to excite a modification 
of erysipelas when not sufficiently blanched. 

Very erroneous ideas are commonly entertained 
as to the cooling and aperient qualities of vege- 
tables ; and cold salads and crude fruits, such as 
apples, are often eaten freely, imder an impression 
of proving beneficial by acting in that way ; while 
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in an enfeebled state of the stomach they are in- 
capable of assimilating with its contents and secre- 
tions, remaining undigested for a considerable 
length of time, and frequently causing a spasmodic 
action which extends itself to the intestines through 
a great part of their course; whereby they are 
caused to contract partially, to become distended 
with flatus, and to retain portions of .excrement 
unduly. Thus the very reverse effect of that de- 
sired is produced. The use of raw vegetables and 
finiits is always objectionable, where digestion 
is not unusually strong. Foremost in the mis- 
chievous way are melons and cucumbers. While 
the seasonings, which are commonly used with the 
former, have little advantage in qualifying their 
turbuleiit effects, those resorted to for the latter 
are still less efficacious, particularly when the rind 
is removed ; ajoid as that possesses a bitter stimulus, 
it seems ordained by nature for aiding the diges- * 
tive powers, and enables certain persons to eat 
cucumbers in the rind with perfect impunity, 
while they imiformly suffer for eating them with- 
out it. Cucumbers stewed in a plain way are not 
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only harmless, but perfectly wholesome. The 
endless variety of gourds are seldom presented at 
table without having undergone some culinary 
preparation. Inert, insipid, and in no degree nu- 
tritive of themselves, their pulp constitutes a mere 
sponge for containing various gross and objection- 
able compositions of butter, rich gravy, and other 
generators of acidity of the stomach and viscidity 
of the blood, in the same manner as artichokes 
furnish the lovers of butter with an excuse for 
eating it. Turnips are rather apt to create incon- 
venience in flatulent habits, although in a general 
way they are among the most eligible of our com- 
mon vegetables. Carrots, if not used while very 
young, require to be made almost a pulp for 
stomachs which are not the strongest : under , 
these precautions they are very excellent, as are 
also parsneps. Potatoes seem only objectionable j 
while they are close and watery, or not sufficiently 
dressed. 

Of the common seasonings of the table, salt is 
to be considered as moderately stimulating and 
aperient : but people in general seem to forget the 

p 
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differeat effects of using salt as a seasoning, and 
eating salted meats. The latter abundantly pro- 
mote thirst and indigestion, while the former, on ^ 
the contrary, assists digestion materially. Mus-1 
tard, Cayenne and the common peppers are very 
fit stimulants for general use. It is not from the 
influence of these that the seasoned dishes so de- 
signated are objectionable; but from the gross- 
ness and viscidity of the gravies which are con- 
cemed in them : and it often happens that more 
stimulating nutriment is contained in an ordinary j 
quantity of soup eaten at a meal, than in as much 
9olid meat as would satisfy a good appetite. Soups 
add to the viscidity of the blood, which is already 
of languid circulation where the powers of diges- 
tion are infirm ; rendering the action of the heart 
laborious, and favouring a determination of blood 
to the head, with all. its grievous consequences. 
Animal jellies should be cautiously used on the 
same account, although they are iafinitely more 
inert. Broths are very apt to promote flatulence 
and acidity, particularly when made from veal 
and chicken : and on many occasions a moderate 
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portion of solid food, such as mutton, may be eaten 
with far less inconvenience to the alimentary 
organs when they demand regulation. 

Spices require to be used with caution for de- 
licate stomachs ; and of all others, nutmeg, mace, 
and cloves, should be avoided. They abound 
with heating essential oil, and an over-powerful 
aroma. Ginger is unquestionably the whole- ^ 
somest ; and cinnamon may with due reserve be 
classed next to it. 

The farinaceous grains are excellent in most 
of their usual preparations, exc ept pastrg i^and 
admit of many agreeable varieties. Bread is com- 
monly used too largely. The object of submitting 
it to fermentation is to destroy its viscidity ; but 
this quality is not overcome by the ordinary pro- 
cess of baking ; and hence new bread is extremely 
viscid, and unsuited to any nutritive office. No- 
thing more readily disorders the alimentary organs 
at large, or more readily promotes eruptions of 
the face. An inordinate use of bread, even after 
it has been kept sufficiently, is sure to obstruct the 
bowels, and vitiate their secretions. 

p 2 
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. It is very frequently imagined that fresh fruita 
may assist the action of the bowels ; but discrimi- 
nation is requisite both in the kind and in the time 
of eating them. Even the most eligible should 
not be eaten inmiediately after dinner by those 
who are subject to bad digestion. Perhaps the 
best time is between breakfast and dinner, when ! 
they should be accompaniied with a dry biscuit, i 
which materially obviates acid fermentation- 
Strawberries, raspberries, gooseberries, and cur- 
rants are among the preferable. Grapes are very j 
apt to promote acid. Apples and pears should » 
never be used raw, where the powers of digestion 
are feeble. They only serve to promote crudities, 
flatulence, and contraction of the intestines. If 
fruits abounding with hard seeds, such as cur- 
rants, be used too freely, they may occasion me- 
chanical obstruction of the alimentary canal, by 
collecting in masses detached from their pulp. 
Cherries and plums are unsuited to weak sto- 
machs in every shape. They produce a sense of 
weight, coldness, and fermentation. Above all, 
damsons are objectionable in this respect^ and are 
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further apt to promote the accession of erysipelas, 
in habits which are prone to the disease, from the 
quantity of prussic acid which they contain. Their 
bad effects are moreover aggravated by the indi- 
gestible qualities of the pastry with which they 
are usually accompanied. Of the mischievous 
qualities of nuts in general, every one is aware ; 
and these like almonds, whether blanched or not 
blanched, are ready promoters of erysipelas, from ' 
the acrimonious influence of their essential oils. 
Peaches, also, are often apt to disorder weak 
stomachs very severely from the presence of prus- 
sic acid ; but it is worthy of remark, that indivi- 
duals who experience no bad effects from eating 
them immediately after they are gathered, suffer 
great inconvenience from eating them after they 
have been gathered one or two days. It appears 
that an acid fermentation takes place in the fruit 
during this interval, by which the noxious quali- 
ties of the prussic acid are called more particu- 
larly into action. The wild varieties of the peach 
which besides many of the more saccharine sorts, 
grow amongst the ordinary forest trees on some 
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parts of the banks of the Ohio, and many of those 
whidi grow iii orchards in America, are only con- 
sidered food for hogs in that country ; and the 
animals are accordingly fed on them. The pun- 
gent and stimulating food which their stomachs 
are capable of bearing, is instanced in this coun- 
try in their feeding on acorns, which are heating 
and difficult of digestion: and badly ripened 
peaches, or other acrid fruits are only fit for hogs 
in any country. Nectarines, containing more 
sugar than peaches, do not so rapidly go into a 
state of acetous fermentation, and are therefore 
more harmless. 

There is an analogy between cold and acid, 
nt^hich is observaWe in many phenomena : and it 
is remarkable that obstinate acidity of the sto- \ 
mach is often overpowered by eating water ices. 
Cream ices do not so readily exercise this quality, 
for the obvious reason, that cream itself is very 
apt to become add as soon as it liters the 
^stonmdi ; and its temperature is not quite so low ; 
but water ices tised with precaution, are occa- 
sionally very excellent medicines. The carbonic 
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acid and low temperature of cyder have also the 
property, in many cases, of overcoming the less 
powerful acid of the watery contents of the sto- 
mach. 

People are very apt to talk in a vague and in- 
considerate way about the ill effects of tea, as if 
various causes may not influence its qualities in 
common with those of all the other vegetable mat- 
ters we are in the habit of using. When the tea 
plant is very young, its juices are acrid, stimu- 
1 lating and diffusible of their influence on the 
nervous system, in the same way as very young 
peach-leaves are poisonous. Hence it is that 
green tea is unsuited to weak habits, and that it 
is so apt to prevent sleep. Bohea and the com- 
mon souchongs are not only of a different variety 
of the shrub ; but they are, in a great measure, 
the mere gleanings of leaves which have passed 
the period of their perfection ; ^nd when, like the 
general withered leaves of autumn, they are nearly 
dismissed from the service of nature, as imable to 
contribute to the offices of the vegetable economy. 
These teas serve only to promote a sense of 
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nausea and emptiness, languor in the morning, 
and disturbed rest at night. But the best kinds 
of souchong, as they are called, and which are 
derived firom the plant at the exact period of its 
maturity, possess no sort of mischievous qualities. 
/ On the contrary, they are in a certain degree 
I tonic, if used in moderation, and are wholesome 
' diluents of our more firm and gelatinous aliment. 
Much of its eflFects depends on the preparation of 
tea for use ; since the best kinds badly prepared 
may exert qualities as noxious as the worst : and 
it often happens that the water, either on account 
of the soil over which it has passed, its impreg- 
nation with noxious vapours, or the nature of the 
pipes through which it is conveyed, is often more 
in fault than the harmless dried leaves which are 
so idly abused. The free use of sugar, too, often 
brings tea into disrepute, when the sugar alone 
is in fault ; since nothing more readily promotes 
acidity of the stomach, head-ach, and languor. 

The Chinese communicate a great variety 
of flavours to tea by a very simple art ; which, 
however, in no degree renders it more wor- 
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thy of preference. Numbers of children are 
employed in their establishments to touch each 
leaf, as the plate of dried leaves is removed from 
the oven, with a camel hair pencil dipped in 
spirituous solutions of resinous and aromatic 
gums, or, in other words, various kinds of varnish. 
The cowslip souchong, to name a single example, 
receives its peculiar flavour from a process of this 
kind: and from the cheapness of labour where 
the population is so vast, it is rendered at as low 
a price in the market as the unsophisticated tea 
of the same original quality. All these artificially 
flavoured teas serve to weaken the stomach ; and 
exercise some degree of narcotic influence. Very 
elegant flavours are sometimes communicated to 
teas by a combination of the blossom-buds ; and 
these are quite harmless. 

Coffee is more generally apt to promote thirst, 
and confinement of the bowels, than tea. It is a 
sort of opiate, which stimulates for a short time, 
but afterwards occasions exhaustion. As an 
opiate however, it may now and then be used in 
the morning with advantage to palliate the tor- 
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ments of nervous irritability on the stomach and 
intestines; but the subjects of such infirmities 
should be cautious of its general use. Chocolate 
and cocoa, like milk, are too heavy for the gene- 
rality of weak stomachs, in which milk is also 
prone to coagulate, and create acidity. It is 
chiefly from the acid tendency of milk, that suck- 
ling animals are unsuited to delicate powers of 
digestion : for, as their flesh must necessarily be 
influenced by their food (veal, for instance), 
instead of forming a wholesome pulp in the sto- 
mach, it forms only a mass of acid crudities, the 
transmission of which through the alimentary 
canal is, probably, only assisted by the mechanical 
division which it first receives from the teeth : 
and I am confident that, in many instances, the 
salivary fluid serves to coagulate its albiunen 
and concrete its oil, rather than to solve it into 
a. pulp. 

It is from the indiscriminate or licentious use 
of particular kinds of aliment, that prejudice 
against them is so commonly established. Where 
discrimination is exercised, there are periods at 
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which even food not easy of digestion, may prove 
beneficial by the communication of a mechanical 
stimulus : and it is probably from the observation 
of a casual occurrence of this kind, that a vulgar 
opinion has prevailed, that cheese assists the pro- 
cess of digestion : whereas, in a general way, it 
deranges the function most seriously. There 
are periods, too, when fermented liquors, with 
proper precaution, may exert a beneficial influ- 
ence : but out of the great mass of mankind, to 
how few may this be acknowledged without an 
apprehension of danger ! 



CHAPTER XXI. 

OP CERTAIN CONSEQUENCES WHICH RESULT 
FROM A DISORDERED S^'ATE OF THE ALI- 
MENTARY CANAL OF GOUT — OF ERYSIPE- 
LAS OR ST. ANTHONY'S FIRE. 

A LOSS of appetite may be regarded, generally, 
as a beneficial instinct, which nature seems to 
have ordained for obviating the accession of such 
matters to the stomach, as it has not the power 
to assimilate with the common mass of nutritive 
fluids, under that diminution of vital energy 
which is occasioned by disease; at which time, 
therefore, it is unwise to force the appetite ; for, 
by so doing, new difficulties are opposed to the 
struggles of the animal functions. 

A certain degree of abstinence is far more es- 
sential to health in persons who are advanced in 
life, than in the young and active : for at this time, 
less exercise being taken, because the mechanical 
lowers of the system are not so energetic, and 
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less vigour of mind being exerted, because the 
sensorial powers are more torpid, elderly people 
are apt to indulge in the pleasures of the table ; 
by which they are adding daily to the weight of 
their infirmities. Stimulating food and fermented 
liquors promote the morbid deposition of earthy 
and saline matters in the secerning glands ; and 
above all, from the kidneys to the urinary blad* 
der. Exercise being taken in a very inadequate 
degree to that which nature requires for the as- 
sistance of her general functions; aflFections of 
the head, pains in the loins, and disordered ap- 
pearances and inconveniences of the urine, are per- 
petually complained of. Excrementitious sub-^ 
stances are retained in the alimentary canal ; and 
in all the stages of life, as long as this is the case, 
the whole system becomes languid ; a general 
lassitude prevails, and the bodily strength daily 
becomes more enfeebled. 

Under these feelings, objections are made to 
the use of active purgatives, from an idea of their 
weakening the system : while in reality, the ac- 
cumulations, which can be relieved by no other 
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means, are the cause of weakness to the whole 
frame: and as soon as they are duly removed, 
the bodily strength revives. These disordered 
accumulations are foremost of the causes of de- 
pressing passions. 

Persons who give way to despondency, shun 
variety of scene and variety of circumstance ; and 
thus the distaste of exercise increases in propor- 
tion as the torpor of the mind increases. Acidity 
of the stomach is one of the earliest inconveni- 
ences ; and it commonly causes a greater desire 
for animal food than for any other kind, because 
its alkalescent tendency for a moment seems to 
relieve the inconvenience : but a torpor of all the 
alimentary organs soon becomes established, and 
the use of fermented liquors, in addition to that of 
improper food, serves only to provoke flatulent 
distention, and an additional incapacity of the di- 
gestive powers. These inconveniences have pro- 
bably induced persons subject to them to try re- 
peated doses of salts, or magnesia, or some simple 
domestic aperient, which in nine instances out of 
ten affi)rd no sort of benefit, because they have 
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only operated partially, and exerted no influence 
whatever on the detained excrement. It is 
imagined that no fault can remain internally, 
because each successive dose of the domestic 
remedy has produced watery evacuations : and 
watery evacuations may be excited for weeks and 
months in succession; and still the offending 
cause remain ; since inefficient doses of saline and 
other purgatives exhaust their influence on the 
early part of the intestinal canal, and pass by the 
excrement detained in the cells of the colon 
without exerting any action on it. They are de- 
prived of their medicinal qualities before they 
reach the large intestines. This circumstance 
alone shows the impropriety of persons trifling 
in such a manner with their health, since regard 
should be had to the species and combination of 
those purgatives, which are suited to the parti-! 
cular age, habit, and other circumstances of the 
patient, and the duration of his malady. 

In just as eminent a degree, as depressing pas- 
sions promote this kind of internal mischief, does 
the circumstance of neglecting to promote a free 
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daily action of the intestinal canal, create despon- 
dency. All the particular circumstances which 
have been enumerated with respect to the ali- 
mentary organs, are fully established ; and melan- 
choly often runs on to active madness. The cir- 
culation is laboured, the tongue furred, the counte- 
nance dejected, the eye turgid and coloured with 
bile, the skin partakes of the same tinge, the face 
is beset with eruptions which are hard under the 
skin, the rest is broken, the sleep attended by 
startings, and haunted by distressing dreams. 
The urine is passed frequently and without co- 
lour; sometimes it deposits a sediment. The 
patient in the very lap of comfort, feel^ the storm 
of adversity thickening around him : he mistrusts 
his confidential friends ; and, while he shuns their 
presence, dislikes to be alone. By judicious treat- 
ment, all these frightful circumstances are often 
dispelled in a few hours ; frequently in si few 
days: and but few weeks are required for the 
restoration of the accustomed health, and animal 
spirits. 

So many circumstances of age, constitution. 
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season and climate require consideration, for de- 
termining the kind, the quality, and the repetition 
of purgative medicines, that it would be difficult 
to enumerate the whole with perspicuity. Innova- 
tion has attached a preference to mineral aperients 
and alteratives, greater, perhaps, than is altogether 
prudent in numerous instances : and by this kind 
of prejudice, the vegetable department of the 
materia medica has been rendered far less con- 
spicuous than heretofore, to the advancement of 
mere caprice rather than solid advantage. As 
the vegetable kingdom is considerably resorted to 
for such of its productions as are known to main- 
tain health, so likewise should it be visited for 
those which are known to relieve in sickness. In 
a general way, I only appi*ove of mineral pur- 
gatives and mineral medicines, especially the 
metallic, when they are either combined with or 
followed by those of a vegetable nature. ^Vho- 
ever explores the recondite treasures of distant 
times, will find that the medicinal remedies of the 
vegetable kingdom were advanced to the good of 
mankind, by the deliberation of wisdom^ and the 
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evidence of experience : and that man was pro- 
verbially wise who knew plants, " from the cedar 
of Lebanon to the hyssop that groweth out of the 
waU." 

The class of purgatives are of more irapprtance 
to the healing art, than all the nimierous objects 
of the materia medica besides ; since they are in 
a limited way essential to our existence. As an 
hypothesis in support of the absolute necessity of 
' attending to the state of the alimentary canal, I 
would submit that as a river or aqueduct into 
which heterogeneous matter is continually thrown, 
becomes more or less impregnated therewith in 
its body, and which impure combination is gra- 
dually deposited upon the weeds and pebbles of 
its bed, since they furnish convenient surfaces for 
attracting the more slimy parts of it ; in like 
manner, whilst any mass of fancied nutriment, 
which is destined to pass through a torpid ali- 
mentary canal, pursues its course, a slimy deposit 
takes place on the internal surface of the intestines, 
which the offices of their secerning vessels have 
not the power to remove, by reason of the in- 
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adequate quantity of watery fluid usually su{>- 
pUed: for although it may be concluded that 
nature, in her beneficence has provided « duly fot 
this supply in health, yet it is to be remembered, 
that the torpor of the alimentary system, induced 
by modenL habits of life, the unnatural and 
adulterated state of innumerable articles of food 
supplied by the avaricious class of mankind, and 
the groveling ignorance of cooks in devising com- 
pounds, of which one would suppose the sole ob- 
ject was to disseminate disease and infirmity, 
render the ordinary provisions of nature insufficient 
for the well-being of the system, and the discharge 
of its ordinary functions, The wholesome stream- 
let is rarely in want of assistance; and so it is 
with the intestinal passaged of those who, living 
in the open country, pursuing healthful avocations, 
and contenting themselves with simple food, offer 
no outrage to nature, and accordingly find that 
her provisions are generally adequate to their ne- 
cessities. 

Gout is such a common consequence of inor- 
dinate eating and drinking, that any illustrations 
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of the fact are unnecessary. It is altogether a 
disease of the stomach at whatever period of life * 
it may occur; and in whatever habit of body. 
That besides the luxurious and plethoric, modifi- 
cations of gout sometimes affect persons of spare 
habit both in youth and after the meridian of 
life is certain : and such persons, it will be founds 
aiie not suffidently habituated to bodily exercise ; 
and are moreover either inattentive to the offices 
of the alimentary canal, and to general objects 
of diet ; or are constitutionally subject to extreme 
acidity of the stomach. 

Among the remedies which have been sug- 
gested for the relief of gout, that of cold affusion 
is not the happiest; and requires great discri- 
mination in its adoption, especially with respect 
to age. The sudden expulsion of inflanmiation 
from the foot is known to produce spasmodic 
affections of the stomach, and not unfrequently to 
determine a flow of blood to the head, which if 
not immediately fatal shortly becomes so. I am 
led, by considerable reflection and observation, to 
believe that in plethoric or even moderately full 
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habits, repelling gout by cold aflFusion from the 
extreme parts of the body may be resorted to with 
some safety, only in early life ; and at latest, not 
after thirty, nor even then when the habit is par- 
ticularly full ; conceiving that the efforts of nature 
may, with less expense to the animal economy, be 
suffered to effect relief: since it commpnly ap- 
pear$ that when these are opposed in one parti- 
cular situation, they are immediately directed to 
another infinitely less calculated to resist the 
power of inflammatory action. 

Gouty subjects are especially afflicted with ac- 
cretions of an earthy nature, such as have fre- 
quently been adverted to in the foregoing con- 
siderations, as influenced by indiscriminate feed- 
ing. Ossifications of the blood-vessels are another 
consequence of this morbid secretion of cal- 
careous matter ; by which means they lose that 
elasticity which is essential to propelling the 
blood duly through its course. These partial 
conversions of blood-vessels into bone are most 
apt to occur at or near the great centre of the 
circulating system, the heart: and where the 
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carotid arteries have been ossified, I have fouxul all 
their ramifications belonging to the brain, most 
unusually distinct in their extremest branches. 

•Erysipelas is another of the most conspicuous 
consequences of indiscriminate and inordinate 
eating. To enumerate the many objects of ali- 
ment, and the peculiarities of constitution which 
favour its accession, would be endless ; sinc^ the 
disease varies exceedingly in its external cha- 
racters. In the better classes of society, however, 
no kind of food is so apt to excite the disease as 
fish of all descriptions, especially any kind which, 
according to common language, is *^ out of season ;" 
and this circumstance ought to meet dHie attea- 
tion in every well regulated house ; for it is cer- 
tain that the economy of all the watery, tribe ex- 
periences periodical changes 6f a chemical natuire, 
which according to ' various iiritatitg qualities, 
whether from the influence of ammfl oil, or of 
ihidtalfic salts, render them less .fit fiSi our alinl^iit : 
and I believe the degree of offensiVT^ qtialfty t6 
diminish as the scale ascends from ^Aie MtiHuscce 
to the largier and more estei^medfishfes^OT'Sht 
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tables. The poisonous irritation of the skin oc- 
casioned by many of the molluscae, for example, 
certain kinds of star-fish and blubber, is familiar 
to every one ; and in England we never think of 
eating them : yet the Greeks and Romans, by many 
evidences of classical tradition, esteemed some of 
them as luxuries ; and to this day, we find the 
cuttle-fish (sepia officinalis) a common dish in 
Naples, and on many parts of the Mediterranean 
shores. It does not appear what polypes were 
most esteemed among the ancients. In the lower 
classes of life erysipelas, in its severest forms, is 
very commonly occasioned by a stimulating and 
nutritious diet after continued meagre and un- 
wholesome living. 

Erysipelas seems to be the effect of diminished 
arterial power, whether it presents itself in a 
debilitated or a robust habit. In the former in- 
stance, it may result from what has been called 
a loss of tone in the system ; in the latter, from 
a rigidity of fibre. In either instance, the blood 
is not duly propelled through the extreme ves- 
sels : yet the average cases of erysipelas whicti 
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require the exhibition of stimulants, are very few 
in comparison with those which yield to extreme 
depletion. The former treatment is perhaps only 
eligible where mortification is threatened; when 
the parts are cold, and the blood has a livid 
•colour. The effiision which commonly attends a 
favoiuttble termination of inflammatory action, 
as perspiration, abscess, or secretions from the 
glands, is sufficient to show that a yielding of the 
soft solids is necessary to the event: and these 
effusions are principally directed to the surface 
of the body. In a general way, it is of the ut- 
most importance to consider collateral diseases, 
peculiarities of constitution, and local circum- 
stances. The patient who has been long resi- 
dent in a large and crowded city cannot with 
prudence be treated with such active remedies, 
as he who has led a life of activity in the country. 
Children suffer various modifications of ery- 
sipelas from being pampered: and in idleness, 
they are led to eat the peelings of white-washed 
walls, bits of mud wall, chalk, and other earthy 
matters, in the same way as females under the 
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influence of sexual complaints sometimes expe- 
rience similar propensities. In either instance, 
acidity of the stomach causes the desire for those 
neutralizing agents, although the individuals may 
not be aware of its nature. In like manner 

9 

when birds have an insufficient supply of earthy 
matter to the blood, for the completion of their 
eggs, they are perpetually pecking at the mortar 
of walls, and will even eat broken egg shells, as 
already instanced, if they come within their reach. 
Thus the admirable simplicity of nature often pre- 
scribes a remedy which the patient does not 
suspect. 
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CHAPTER XXII. 

OF ATMOSPHERIC TEMPERATURE, LOCAL STA- 
TION, AND CERTAIN HABITS OF LIFE — OF 
SCROFULA. 

The influence of climate and local station on 
the alimentary organs is not only conspicuously 
observable under distant and different degrees of 
latitude, but the changes induced by atmospheric 
phenomena alone, upon various functions of the 
animal economy, intrude themselves on the notice 
of every one, without any change of station or 
worldly avocation. If the views of our physical 
structure which I have attempted to set forth (in 
Chapters IV. and V.) be duly borne in mind, it 
will not be difficult to conceive how readily the 
animal machine may become aflFected by changes 
of atmospheric temperature, or how effectually 
impregnated by contagious vapours. As, how- 
ever, atmospheric influence on the alimentary or- 
gans is more especially my object, the latter con- 
sideration must not detain us in this place ; and 
although caprice and prejudice have uplifted their 
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voices against the doctrine, I hold it just as rea- 
sonable to deny that the lungs are of any importr 
ance to the office of respiration, as that the air 
of the atmosphere does not influence the state 
and condition of the whole animal economy ; and 
this not only by acting on superficial surfaces, or 
by inhalation on the lungs ; but equally if not 

more powerfully, by being received into the sto* 

* 

mach. The warmest clothing is not sufficient to 
obviate tiie tormenting effects of severely cold air 
upon the stomachs and intestines of delicate indin 
viduals. If we admit that the atmosphere exerts 
an influence physically, we must also admit tiiat 
it exerts no less an influence morally ; since it is 
unquestionable, that the mind is in a great mea- 
sure governed by the state of the stomach and in-- 
testines. 

Intensely cold weather has the power of ^ood^ 
stricting the muscular tod every other elastic ap^ 
paratufi of the whole frame. Accordingly, the 
bowels are considerably affected, and the evacua- 
tions less frequent than usual : they are indurated^ 
and passed with 4Bome InocmvenieDce : stilly how- 
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ever, the liver seems to perform its duty ; for they 
are coloured with healthy bile, and acidity of the 
stomach does not generally prevail at the time. 
Nature, ever struggling against casual disadvan- 
tages, causes a more abundant secretion of urine ; 
which, in some measure, remedies the evil, al- 
though flatulence, head-ach, and some degree of 
light-headedness, commonly arise from the insuf- 
ficient action of the bowels. 

In the hottest weather of temperate climates, 
the alvine evacuations exhibit much the same ap- 
pearance of costiveness, and are frequently pass- 
ed with inconvenience ; but the increased per- 
spiration which naturally occurs \mder such tem- 
peratures makes amends for a deficiency of relief 
from the action of the bowels ; and while tiie urine 
is not passed in an increased quantity, it is of a 
quality more efficient to the welfare of the sy- 
st^n than on ordinary occasions. In like manner, 
during confinement to bed, while a copious per- 
spiration goes on, comparatively little mischief 
results from a slowness of the bowels to act. 

A humid atmosphere of mild temperature. 
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charged with penetrating vapour, and under an 
overcast sky, is the most troublesome to the hypo- 
chondriac : nay, I will venture to assert that it is 
to every person of delicate constitution no trifling 
annoyance. Relaxing the muscular fibre to an 
extreme degree, the pores of the skin are open to 
the accession of moist and chilling vapour, where- 
by rheumatic pains are felt, even in the substance 
of the bones ; the surface of the lungs is mate- 
rially affected ; the stomach and intestines experi- 
ence a sense of distention, of chilliness, and par- 
tial contraction ; the evacuations are watery ; 
the substantial parts of them exhibit decided casts 
of the cells of the intestines ; and they are of a 
pale colour for want of a due admixture of bile. 
The stomach also becomes affected with acidity 
and heart-burn: and in very nervous subjects 
the globus hystericus is not unfrequently felt, 
from the influence of flatus. If either piles or re- 
laxation of the lower intestine have heretofore 
distressed the patient, they are very apt to recur 
under the influence of this kind of weather. Per- 
sons, therefore, whose habits of life do not require 
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going abroad, should keep the house at such 
times ; and be very careful that their rooms and 
wearing apparel are well aired, although they 
should not indulge in sitting very near the fire. 
It is extraordinary how thoughtless many persons 
are with respect to the airing of rooms, who are 
scrupulously attentive to their general health. I 
believe the neglect of this circumstance to be 
nearly as mischievous to delicate constitutions, as 
the use of damp bed-linen and damp clothing. It 
is common in many houses for the eating-room fire 
to be lighted only ten minutes or a quarter of an 
hour before dinner time : and it would be much 
better if it were not lighted at all ; for the fire, just 
about this time, begins to attract the cold air with 
which the room is filled ; the stratum of air level 
with the fire is first drawn towards it, and by de- 
grees stratum after stratum descends to feed the 
fire; a process which occupies some considerable 
time : so that the family who have just come out 
of a warm sitting-room are under the full influ- 
ence of damp vapours until it is time to leave the 
table. They then return tp the warm room : and 
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the next transition is probably to bed-rooms with- 



out fires, which are filled with cold air, and to 
beds surrounded with damp hangings ; yet both 
these evils are scarcely so great as that of the 
dining-room which has had fire just long enough 
to attract its cold vapours with all due force 
l|through every species of ordinary clothing. A mo- 
clerately large room, which has not a constant fire 
in it, cannot be properly aired in less than three 

1 

or four hours, nor a bed-room in less than two 
hours. Bed-room fires are of still more import- 
ance in large cities than in the country. In short, 
they are in those situations the only substitutes 
/ for pure air. A fire serves more to benefit the 
I room in a large city, than all the air which can 

[ be admitted at the windows during the winter 
j 
months. People wonder that they are troubled 

I with coughs by night, whilst they have none by 
day. The cold and damp air of a bed-room with- 

f out fire more than sufficiently explains the reason : 
and nurseries should on no accoimt be without 
fires at night, where children have delicate health : 
particularly if they be sent to bed at a time when 
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they are in an active perspiration from exercise ; 
a circumstance which generally does not meet 
proper attention. Children are, perhaps, more 
frequently subjected to the ravages of cold by the 
imprudence of their parents, than any of their 
own ; and especially by that fashionable species of 
insanity, in adopting a degree of nudity even 
more than sufficient to become the active generator 
of pulmonary consumption, and all the ghastly 
characteristics and appalling sufFeringi^ of scrofula. 
I have already stated, that it is a mistake altogether 
that scrofula is necessarily an hereditary disease. 
Every form of scrofula, from moderation to ex- 
treme virulence, may be induced by improper 
food, improper clothing, and unwholesome air. 
People are shocked and distressed beyond measure 
at the soimd of the word scrofula ; and certainly 
not without cause : but they are not ashamed to 
talk of their children being affected with rickets, 
or of their having died of atrophy, both of which 
are but softer terms for two grievous forms of 
scrofula. Examinations after death demonstrate 
effects which can correctly be referred to no other 
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disease, however ingeniously tixe appellations may' 
be contorted or softened down. 

It is a common mistake that fat children, with 
florid complexions, are of healthy habit. From 
such appearances, parents are led to neglect the 
state of their general health, \mtil disease has so 
far established itself as to be beyond the reach of 
the healing art. A scrofulous child of full habit 
and florid complexion, in some instances, goes on 
for two, three, or more years, without evincing 
any symptoms of disease to persons of conunon 
observation ; and even without su£fering the usual 
inconveniences in cutting its teeth. Accordingly, 
the appearance of its evacuations is never thought 
of; and although the belly be tense and promi- 
nent, the eye glairy like that of a fish, the margins 
of the eye-lids of a pale coral colour, and the head 
considerably out of proportion, nothing is thought 
of it until the latent enemy becomes developed 
under a form too powerful to be subdued. The 
child, from this form of the disease, is brought 
more rapidly to its dissolution than one of a pal- 
lid and generally diseased aspect, wh6 has, from 

R 
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its birthy been under a continual medicinal regi- 
men. Children of jQorid habits do not so soon 
evince swellings of the glands of the neck, or sores 
about the hands and feet, with ill-conditioned 
biles, which degenerate into considerable sores, 
as those of a more tabid and rickety character. 
The following appearances are not uncommonly 
presented on examming the remains of scrofulous 
children: and as the account holds good where- 
ever the disease has rooted itself, it will serve 
to show how far the malady is beyond remedy ; 
and remind parents, that although certain circum- 
stances with regard to the management of health 
may appear trifling-^ respectively, they become 
formidable by accumulation. 

The int^uments of the beUy are commonly 
thin from distention, the muscles flaccid, of a dull 
purple colour, and their fibres scarcely distin- 
guishable: the whole peritoneum profusely co- 
vered with tubercles, mostly about the size of a 
compressed garden-pea, while many of a less size 
form considerable clusters : the omentum is some- 
times lost altogether, the whole superficial surface 
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of the intestines adhering to the common perito- 
neal lining of the abdomen ; so that both surfaces 
constitute a confused mass of disease: a great 
^art of the large intestines are thrown completely 
out of their natural station, to the middle and 
fore part'of the abdomen. Besides tubercles, the 
whole intestinal canal exhibits throughout, adhe- 
sions constituted by coagulable lymph, filaments 
of' which arrange themselves, after the manner 
of cobwebs, in various and uncertain directions 
throughout the abdominal cavity. The tract of 
intestines is distended with flatus, and contains a 
large quantity of acrid, yellowish, watery fluid, 
partially coagulated in a curd-like manner ; while 
the excrementitious substance is of a pale ash co- 
lour and slimy, emitting the fcetor of sulphuretted 
hydrogen. Every trace of muscular fibre through^' 
out the intestinal canal disappears : the glands of* 
the mesentery are much enlarged, and of a dull 
blue colour. The stomach is internally of a healthy 
appearance; but externally tuberculated like the 
intestines : the left lobe of the liver compressed 
to the thickness of scarcely an inch, its upper sur- 
face adhering throughout to the diaphragm, the 
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right lobe resting almost perpendicularly by uni- 
form adhesion to the back part of the abdominal 
cavity, its ligaments scarcely to be traced: the 
common structure not much altered, but the blood* 
vessels greatly distended : the internal membrane 
of the gall-bladder glairy, and of a bright gold 
colour ; the bile contained in it, pale and limpid. 
Of the pancreas, not a vestige can sometimes be 
traced> while the spleen is much enlarged, and of 
a morUdly livid purple ; its blood-vessels much 
distended; the l^idneys often enlarged. Of the 
diaphragm scarcely a muscular fibre, perhaps, can 
be traced. Under these circumstances the mus- 
cles of the chest freqtiently appear florid; and 
while no watery fluid is observable in its cavity, 
the lungs show but trifling signs of disease : yet 
I have found the pericardium (the membrane 
eovering the heart) thickened, and distended with 
watery fluid, sometimes containing hydatids. 
These I have also found in the heart itself: and 
there is no internal organ which has not exhibited 
them under particular forms of disease. Hydatida 
can scarcdy be distinguished by any other cha- 
racters than that of a membranous bladder, with 
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a mouth, the head being very imperfectly defmed: 
they vary exceedingly in dimensions, from one, 
two, or more inches in diameter, to less than half 
an inch : they are commonly found in diseased 
fluids, sometimes solids, not only in the human 
subject, but in various animals. The mouth some- 
times exhibits fangs, by which it is attached to the 
surface of the substance to which it adheres. 

The ravages of scrofula seem more particularly 
directed to the alimentary organs than to any 
other internal or external parts of the body. In 
fine, I conceive that it is the disordered state of 
these alone which induces that unhealthy condi- 
tion of the whole system, whereby the slightest 
external injuries constitute ill-conditioned sores ; 
and all the more superficial glands are rendered 
susceptible of inflammatory attacks, on such tri- 
fling excitations as would aflect no others than 
the subjects of scrofula. Cold from thin or damp 
clothing, and dirty akin from imclean clothing, are 
just as likely to promote this morbid condition of 
the contained organs of the belly, as any irregu- 
larities or severities of atmosphere : and although 
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the contained organs of the chest readily take on 
a diseased action, so as to establish decided pul- 
monary consumption, yet they are second to those 
of the belly in the order of their fatality : and third 
in this order I am disposed to place hydrocephalus, 
or watery head. 

How conunonly scrofula obtains in cold exposed 
situations, and in moist valleys ; and how especially 
the disease is apt to attack the glands of the neck 
and face, is familiar to every one : and I am sa- 
tisfied,^by observation, that the goitres or goiielres 
of Switzerland arise from scrofulous affections. 
Laveaux derives the term from the Latin guttur, 
defining it — " Tumeur qui se d^veloppe entre la 
piMtu et la trach6e-art^re sur la partie ext^rieure 
du oou, par le gonflement de la glande thyroi'de. 
Elle n'est accompagn6e ni d'inflammation, ni de 
changement de couleur k la peau. Cette maladie 
est commune dans certaines contr6es froides et 
humides, ou les goitres sont quelquefois d'un 
volume ^norme.*' Of turgid necks from these 
didc^ised glands, aiough are seen in Switzerland 
to excite both commiseration and di&^ust-^dis- 



OF SCROFULA. 847 

gusty because the unfortunate subjects of them in- 
stead of attempting to conceal, take pains to ex- 
pose and decorate them. The deformity evidently 
originated in disease, and remains conspicuous^ 
partly by hereditary influence, together with the 
measures taken to encourage it through motives 
of superstition and caprice; and partly by the 
favourable circumstances of cold and mountainous 
countries to the multiform accessions of scrofula. 
It has been an object of remark from distant 
times : and Juvenal, in the admirable satire which 
he addresses to Calvinus, with the hope of recoa- 
ciUaghim to a great pecuniary loss; after dwell- 
ing upon the moral operations of ill-directed 
minds, adverts to the impressions of corporeal de- 
formity : among others, familiarly adducing this 
Alpine species. 

^^ Quis tumidum guttur miratur in Alpibus ? aut quis 
In Meroe crasso majorem infante mamillam ?^ 

The appellation of cretin seems to be derived 
from crSte de coq^ on account of the fancied re- 
semblance of a " goitre pendanV to the pendulous 
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part of a cock's comb; and for whidi kind, the 
idiots of Valais are most remarkable. The Va* 
laisanSy in particular, consider idiocy a mark of 
divine favour, as averting all propensity to com* 
mit sin : and those with goitres pendans are held 
in the greatest possible veneration. 

A particular complesdon, contour of the fea*- 
tures, and colour of the eyes and hair, have been 
very commonly enumerated by medical writers, 
as the especial characteristics of scrofula: and it 
must be admitted, that these circumstances con* 
stitute a very fair criterion in innumerable in- 
stances. Still, however, there is no particular 
complexion, no cast of countenance, no colour of 
the eyes and hair from the lightest to the very 
darkest^ in which I have not seen the disease in 
a greater or less degree of preponderance. No 
causes provoke it more readily than confined or 
impure air, and unwholesome diet. Scrofulous 
children should be made to live upon the sea- 
Idhore^ should be warmly clothed, wholesomely 
fed, aM their eltitue evacuatioi!id duly promoted. 
They shouM be within doors only to eat and to 
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sleep, as long as the weather is good : their diet 
requires especial r^ulation ; for it unfortunately 
happens, that the influence of the disease creates 
in them a propensity for dry salt meats and sa^ 
voury dishes, neither of which they should be per- 
mitted even to see. In general their intellect is 
the most brilliant, and their manners the most in- 
teresting : but it is necessary to be careful that 
their studies are not commensurate with their 
abilities. Adults, suffering from the influence of 
scrofula, should repair to a warm climate, adopt- 
ing a plain though nutritious diet, and promoting 
as far as possible regularity of the stomach and 
bowels. Both children and adults seeni frequently 
benefited by chalybeates and mild alkalis: but 
warm clothing and free bodily exercise cannot be 
insisted on too much. 

If diet, deauliness, and regulation of the alvine 
evacuations do not meet due attention, climate will 
avail but little. I have observed just as great q 
proportion of scrofula, in all its shapes, and par- 
ticularly amongst children, in the southern parts 
of Italy, as in Scotland, or in the more unhealthy 
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parts of England, or in the cabins of Ireland. In 
the northern parts of Italy, on the contrary, the 
disease is comparatively rare, because the lower 
classes of people being employed in agriculture 
and in manufactures, are active, cleanly, and well 
fed. In the state of Tuscany especially, the pea- 
santry are among the finest and most healthy people 
of the whole world ; while in the more southern di- 
stricts, as the state of Rome, and a very great part 
of that of Naples, they are squalid, infirm, diseased, 
and miserable. ^^ But in many parts of Latium,** 
it may be said, *^ the pestilential exhalations of 
the volcanic campagna may influence the disease : 
and at Terracina," (the Anxur of old) where it 
obtrudes itself even upon fertile and flourishing 
borders of the sea-shore, " the Pontine marshes 
may have considerable influence." At Salerno, 
however, which is a more southern latitude, 
there is no volcanic campagna, no marshy dis- 
trict. This favourite residence of Tasso is beauti- 
fully situated on the slope of a mountain chain, 
towards a bay more expansive than that of Naples^ 
with an inland country, even more fertile and 
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variedy and much better watered. Though once 
proudly conspicuous, and especially for its uni^ 
versity, the. school of medicine, which was the 
earliest in Europe, having emanated from the 
Arabs, it is now meanly inhabited, and a very nest 
of misery. . Here poverty and filthiness set aside 
the advantages of locality and climate ; and scrofula 
prevails to a degree that is truly appalling. If 
Salerno were restored, by the repairs and attentions 
which it justly merits, it may serve well to eas^ 
Naples in some degree of that crowd of climate 
hunters^ which, superadded to an already crowded 
population, renders it often difficult to obtain 
decent accommodations at an enormous expense, 
or even such as are absolutely necessary for in- 
valids; Salerno being only twenty-seven miles 
from Naples, and the road passing through one 
of the most fertile and picturesque tracts of all 
Italy. 

The teeth furnish very considerable character- 
istic3 of scrofulous habits. Either they are badly 
formed as to their common outline^ their surfaces 
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are corrugated and discoloured; or, if they be 
well shapen individually, their enamel is very thin, 
and pretematurally white; and the spaces be- 
tween the teeth are unusually wide. It is a vnse 
precaution to observe the teeth of nurses : for I \; 
should always question the fitness oi a wet nurse 
with a bad set of teeth, however other drcum* 
stances may be in her favour. 

While the effects resulting to bodily healthy 
from extreme degrees of heat in the more south'- 
em, and of cold in the more northern climates^ 
have met due attention, I cannot think that tke 
variation of temperature under a given latitude, 
is, in general, sufficiently considered as infiuenc* 
ing the animal economy. Cold braces and con- 
stricts the animal fibre ; warmth and moisture r^ 
lax it : and thus, under the weight of a cold air» 
we are not so sensible of the electricity of the at^ 
mosphere as when it is light and moist. The 
"sympathy between the skin and all the internal 
organs of the human body, but particularly those 
6f digestion and nutrition, is sufficiently evident ; 
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and the physical influence of the seasons, indivi- 
dually, needs no comment. The bilious fever^ 
which is a modification of typhus or putrid fever, 
is so designated because it is attended by great 
discharges of bilious matter, either from the sto- 
mach by vomiting, or by the intestinal canal. It 
is most apt to occur in Great Britain towards the 
close of autumn, either when intense cold suddaily 
succeeds warm weather, or when the air has long 
remained moist and relaxing. Marshy districts 
are especially favourable to it, both in this and 
warmer climates. In the latt^ it is more com- 
monly fatal; and occurs mostly after continued 
rains, succeeded by sultry heat. Certain circum- 
stances of season appear to favour the accession 
of tetanus in debilitated, or particularly nervous 
habits, and to modify the degree of its influence 
when established by any casual event, as surgical 
operations, bodily injuries, and violent fits of 
passion. The electric state of the atmosphere, in 
proportion as it is greater or less, acts upon the 
nervous system, which may be regarded as a dr- 
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culating system of electricity in the animal frame ; 
and different degrees of atmospheric electricity, 
which are not perceived by us, materially influence 
the general health. 

An old prejudice has obtained exteBmrAf in 
this country, especially among the lower classes 
of people, in favour of bloodrletting on the acces- 
sion of spring and autumn. That the variations 
of atmospheric temperature at those ^seasons are 
the cause of very considerable incoi^veniences to 
the circulating system, is unquestionable; but 
they are inconveniences which will commonly be 
found to arise from intestinal obstructions from 
the same cause. Wherefore it is more prudent to 
have recourse to purgative medicines for relief ; 
since, although a transient benefit may be expe- 
rienced from the loss of blood, still the bowels 
are in want of assistance, and may be expected 
to give occasion to future inconveniences. Blood- 
letting is among the most important and benefi- 
cial media of depletion to the general system ; 
,but, except in the most urgent cases, I should 
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certainly class it, in point of general benefit, second 
to purgative medicines. 

The mischievous effects of fruits upon the ali- 
mentary organs, if inordinately eaten at the sea- 
son in which they severally become plenty, were 
adverted to in a general way when speaking of 
fermented liquors. The inhabitants of warm 
climates frequently incur severe bilious attacks, 
from indulging too largely in oranges, limes, and 
other cooling fruits, as they are commonly styled : 
but when used with discrimination, ormiges; 
lemons, and limes are invaluable for their anti'» 
septic qualities; on which account, also^ a free 
supply of them is of the highest importance to the 
inhabitants of crowded cities. In this country, 
however, it seems we know nothing of the genuine 
flavour of an orange, because it is gathered un-- 
ripe for importation, and long before the saccha^ 
rine principal is sufficiently developed. They 
are seldom fit for use in England mudi b^ore 
the month of March ; and «ven then> not a par- 
ticle besides the juice should be used by persons i\ 
of weak digestive powers, since under these cir^ 7 
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cumatanoes, even the soft pulp is indigestible, j 

f 

and the juice itself goes into an acetous fermenta- I 
tion when used too largely. 

A residence in large and crowded cities, par- 
ticularly if accompanied by indiscrimination with 
respect to food, and inattention to personal and 
domestic cleanliness, disposes the human frame 
to that especial state which favours the accession 
of scorbutic disorders, fevers of a putrescent ten- 
dency, and decided scrofula; and although the 
particular contagion of the plague is not under- 
stood, its ravages, when once established, are 
rendered more extensive by such circumstances. 
The dreadful visitations which Marseilles, for 
example, has so many times experienced, were 
undoubtedly aggravated by the uncleanliness of 
its inhabitants, the insufficient ventilation of the 
houses, the scanty supply of water to them, and 
the filthy state of the streets. Similar circum- 
stances strike every visitor, in some of the French 
towns, to this day, where the police is not active 
in preventing the domestic refuse from being 
thrown into the streets, which it will be remem- 
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bered are often particularly narrow, while the 
houses are very high. These disadvantages are 
still more remarkable in many of the towns of 
Italy ; where also another may be adduced, which 
cannot be without its influence in adding to the 
impurities of local atmosphere ; namely, the dis- 
gusting and truly reprehensible practice of heaping 
together vast numbers of the dead, within the re- 
spective churches, which are so numerous in every 
ItaUan town. The offensive exhalations from 
many of the churches in Rome during hot weather 
are positively intolerable. Here, as in* many 
other places, naked bodies (coffins not being 
thought of) are thrown in heaps one after ano- 
ther into a large vault, of which each church has 
perhaps five or six. The continual putrefaction 
of these interments exhales its noxious vapour, 
not only through certain openings, but through 
the very substance of the stones, mixing with the 
external air, and adding to its impurities. In 
Florence, however, which has at times experienced 
tremendous visitations of the plague, these mon- 
strous practices were wisely prohibited by the 

s 
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late doke Leopold ; and for the last thiitj years, 
an erffpillmt institatkm of that mkr has obtain- 
ed, desenring nmTersal imitaticm m large and 
popoknis cities, of a caparioos borying-ground 
three miles distant firam the town, to which all 
the dead are r^olarfy conveyed at midnight. 
These upcm the aren^ are from six to twelve 
daily. Fisa has also its campo santo without the 
walls ; while that of Naples is one of the most 
remarkaUe in the world. A large even piece of 
ground is furnished with three hundred and sixty- 
five deep square exqavations, each having an 
aperture closed with a moveable stone, to which 
in succession a lever is applied day after day, 
so that twelve months having elapsed before either 
is opened, and the substance of the whole field 
being a dry volcanic mass, the decomposed animal 
matter readily becomes absorbed : and no mate- 
rially offensive odour is emitted, although the 
average interment is from twelve to eighteen or 
twenty daily. In Spain, a quantity of quick lime 
is furnished to the places of sepulture, with a view 
to hasten decomposition. It would be well if the 
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too common pjfactice in England, of buiying within 
churches, were every where prohibited : for it is 
undoubted that noxious effluvia- are th^eby 
promoted, which, although scarcely perceived by 
many persons, are capable of acting unfavouraWy 
on the stomach and intestines, as well as the lungs. 
iEriforhl exhalations are often insidiously active 
on those organs when unsuspected, because they 
are riot particularly obtrusive : and in such a way 
those of coal gas, now so extensively used, are not 
the least considerable. 

The immense population of London could not^ 
upon the average, enjoy such d fair portion of 
health ds it does, but from the eircumstances of 
the great mas^s of buildings oi that vast city oc- 
cupying an inclined plane, the ebbing and flowing 
of the Thames, an abimdant supply of water to 
^ety housie^, arid the enforcement of cleansing the 
sitneets. The constant flux and reflux of rivers, 
wher^ it hajipens, is of the highest beriefit to 
plopulous manufacturing arid commercial townte at 
lar^e, ^specSally when the soil they stand upon is 
not light or gravelly. Those parts of London 

s2 
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even, which occupy gravelly stations, are more 
eligible for residence, than those occupying parts 
of its dark and moist beds of clay, which abounds 
with sulphuretted iron. Such soils are always 
damp, and render the lower parts of houses pro- 
portionably so. There can be little doubt, that 
the site of our tnetropolis, previous to the more 
recent alterations which the face of the globe has 
experienced, was the bottom of a salt-water lake ; 
and under a climate very different from that in 
which we now live : for the London clay, as it is 
designated, besides possessing characteristics in 
itself, contains the remains of marine animals; 
while at Highgate, and at Kew, the most un- 
questionable remains of many species of tropical 
animals, both of sea and of land, have been abun- 
dantly found. I was never so struck with the 
salubrious influence of a dry soil, as at Haarlem, 
which occupies a bed of sea-sand amidst the 
swampy level of Holland. While the greater part 
of the surrounding country presents very little 
variety either of native or of cultivated vegetables, 
the extraordinary luxuriance of the gardens at 
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Haarlem, the cheerful trees of its environs, the 
better health and animal spirits of its inhabitants, 
all demonstrate (for there is no other evidence 
whatever) that the sand is a convenient and salu- 
tary medium for absorbing the superabundant 
and otherwise unhealthy moisture of the climate, 
and of converting it to the service of vegetation, 
whereby its injurious influence on the human 
frame is greatly obviated, if not altogether pre- 
vented. The fruit trees in the gardens and their 
several fruits are more luxuriant, generally, than 
any I have seen in the British dominions, or in 
France. The flowers in the open borders. are 
equally flourishing, and neither fruits nor flowers 
receive a single particle of manure. From this, cir- 
cumstance, too, the culinary vegetables are of in- 
finitely more genuine flavour, and wholesome 
quality, than those which we are in the habit. of 
manuring highly in this country, abundantly de- 
monstrating the simplicity of vegetable nutrition 
by the ordinations of nature, and the inexpediency 
of overcharging gardens with rich manure. Com- 
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post is used at Haarlan €or the more rare exotics 
of the conservatories only. 

Should this be thought digression, I fqK)logize 
fiir it ; jet I would be understood as attempting 
to ehicadate the influence of soil and of' atmo- 
sphere on the general health ; and especially its 
primordial regulators, the stomach and intestines. 
The phenom^ia of soil and climate go hand in 
hand, and a^hidt of important as well as interest- 
ing medical and phy^ological speculation: but 
they are too generally neglected, like those pri- 
mary instruments of the alimentary process, 
which remain to be considered ; and which being 
essential to enunciation, in common with digestion, 
hare daims (m the BJUeDiioa ^f medical science. 
Thoughdie Uetk {MfoJtm the very firstst^ towards 
that digestion whidi our alim^it requires, I have 
neservjed my particular ideas concerning them to 
this period, with a hope of enhancing the atten- 
tion which they justly merit as alimentary organs, 
independrady of other attributes. 



CHAPTER XXIII. 

OF THE SALIVA, AND THE INFLUENCE IT IS 
CAPABLE OF EXERTING ON THE TEETH — 
CLASSIFICATION AND GENERAL DISTINC- 
TIONS OF THE TEETH^ 

Having attempted to show in what maimer all 
the glandular secretions of the body may become 
disordered fSrom the influence of the stomach and 
alimentary viscera, few observations remain to be 
offered on the physical qualities of the saliva; 
isince those, as well as the glands provided by 
nature for its secretion, have already been con- 
sidered. 

The saliva may become vitiated, not only 
where the habits of the patient furnish more than 
sufficient cause to account for it, but from un- 
fcHtunate peculiarities of constitution, whidi pru- 
Aeaoe and temperance are insufficient to avert. 
It may therefore be concluded, that this fluid is 
cqiable of exerting various kinds of morbid in- 
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fluence ;* and on no objects more generally than 
the teeth. Modified altogether as to its chemical 
properties, by the state of the stomach, it must 
exert a corresponding influence upon the objects 
on which it is perpetually at liberty to act ; for in 
the same manner as the stones on the sea shore 
harbour weeds and slime from the ebbing and 
flowing of the tide, the teeth famish attraction 
and lodgment for those particles of earthy mat* 
ter, which the saliva holds in solution, and which 
also, in the form of vapour and of vitiated mucus, 
arise from the stomach and organs of deglutition, 
lodge upon the tongue, and are perpetually car- 
ried to the suifaces of the teeth by this more 
watery fluid. That acrimonious earthy matter, 
known by the name of tartar, is no other than a 
condensation of the vitiated coating of the tongue, 
which no person can be too careful to remove by 
scraping every morning and evening at least, 
and by washing the mouth plentifully with water 
after every meal ; but the wisest precaution is to 
prevent redundant accumulation, by observing a 
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temperate and wholesome diet, by due bodily ex- 

« 

ercise, and by occasionally assisting the action of 
the bowels with aperient medicines. 

The dark coloured and ill conditioned matter 
which, in the course of fevers, spreads over the 
tongue, and encrusts the teeth in so short a space 
of time, evidently comes from the stomach, by 
the secreting surface of which it seems to be 
chiefly produced, its colour and character being 
modified by the admixture of matter from other 
sources, as disordered bile from the liver, dis- 
ordered salivary fluid from the pancreas, and 
mucus firom the secerning membrane of the first 
intestine, these respective organs having been 
demonstrated to be capable of transmitting their 

particular secretions to the stomach by the retro- 
grade action of disease. Nothing tends more 
readily to promote the accretion of tartar, than 
the abuse of fermented liquors. 

Disorders of the throat also, for example ulcers, 
have great influence on the saliva. In short, 

the causes which may influence an alteration of 

its healthful qualities are too numerous to be 
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adduced in the present instance. In adverting, 
however, to its effects upon the teeth ; while it is 
remarked, that the second and third double teeth 
are generally the earliest to decay, it may be re- 
membered, that the salivary duct terminates in 
the upper jaw very near them, and is capable of 
acting even more on the corresponding surfaces of 
those below. 

To establish the cause of decay in the teeth, 
various theories have been formed^ each having 
been contended for by its projector with a vehe- 
mence which naturally attaches to the idea of 
novelty, and a confidence which th^ nature of 
certain facts would appear to warrant: but cases 
are too numerous which invalidate the most 
plausible, and annihilate the most ingenious, 
showing the attentive observer, that the cause 
must be different in its origin, although its effects 
be similar. 

The pain called tooth-ache, and which Galen 
voy properly considered the most cruel and 
grievous of all pains that are not mortal, seems 
clearly to be occasioned by decayed portions qf \ 



OF THE SALIVA. 26? 

f bone^ no matter how minute, acting by contact 

\ on the nerves of the teeth : and I firmly believe 

\ the pain is never felt until the caries, which al- 

ivays proceeds from without inwards, has actually 

tmet a branch of nerve. 

No species of animal matter, in a state of de- 
cay, is so offensive to the vitality of the adjoining 
substance, whether nerve, or muscle, or mem- 
brane, or any part or portion of the living body, 
as decayed bone. How very small a portion of 
decayed bone in a tooth, is capable not only of 
causing^ the most agonizing pains, but also of 
communicating a foetor to the breath, is incon- 
ceivable by those who have not pursued the in- 
quirywith minuteness: and this offensive matter, 
when it thus has an opportunity of acting, com- 
municates, through the medium of the nerves, a 
sympathetic pain to other teeth which are per^ 
fectly sound. 

Tht accession of salivary moisture to the de- 
cayed portion of bone, increases its b^i^ful in- 
fluence ; while the air of the atmosphere, pene- 
trating its dilapidated structure, is equally active 
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upon the nerve. In consideration of the influ- 
ence of the saliva, it should be the first object of 
a careful dentist, when he is about to repair a 
disordered tooth, to see the cavity free from the 
slightest moisture before he introduces the gold, 
or whatever metal it is to be stopped with ; and 
if these substances be not of a perfectly dense and 
impervious texture, and so forced as to prevent 
the admission of the least air or fluid, little bene- 
fit is to be. expected from its introduction, which 
circumstance shows strikingly the influence of 
saliva in causing pain of the teeth ; and I am con- 
fident it is far more powerful in this respect, than 
the air of the atmosphere ; for the subject of 
tooth-ache is as often wakened oijit of sleep by a 
sudden attack of acute pain in a warm bed-room, 
as in the open air of winter ; and he very com- 
monly finds at this time, that by having lain on 
that side of the face where the faulty tooth exists, 
he has given the saliva an opportunity of collect- 
ing largely upon it. Although it appears that 
other metals are sometimes considered more eli- 
gible by dentists for filling the cavities of decay- 
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ing teeth, gold and platinum are the only two of 
which I can strictly approve, because they are the 
only metals which are not likely to become oxi- 
dated by the saliva ; whereas the inferior ones are 
soon acted on in that way, and accordingly re- 
quire changing from time to time. 

Before I proceed further, it seems expedient to 
introduce the following brief notice of the gene- 
ral characters and classification of the teeth. 

With respect to the external characters of a 
tooth, it is usual to distinguish its crown or body, 
which is situated without the gum, and covered 
with enamel; the cervix or neck, which is an 
annular depression for the more firm adhesion 
of the gum around it; and thej^w^* or fangs, 
for the reception of which the maxillary bones 
are furnished with sockets called alveoli^ or al- 
veolar processes. The fangs or roots are of a 
conical figure, and have no enamel ; a protection 
which the crown requires by reason of its expo- 
sure to the action of extraneous matter, and which 
disappears on the neck. They are, however, co^ 
vered with a vascular membrane, continued from 
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that which lines their sockets, and which is re- 
flected from the gum. The fangs are hollow, for 
the transmission of blood-vessels and nerves, per- 
haps also absorbents (which together constitute 
what is called the pulp), to the body of the tooth : 
but while the blood-vessels and nerves are as 
distinctly characterized in these organs as in any 
other part of the body, the absorbents are so 
minute as to elude detection, although circum- 
stances, as will h^eafter appear, seem to warrant 
the idea of their presence being necessary for 
natural as well as diseased operations. 

Of the sixteen teeth in each jaw, the following 
are the usual distinctions, beginning from the 
central interstice, and reckoning back towards 
the ear, m. 

Tkvo incisoresj or cutting-teeth, which have 
been called also lactei or milk-teeth ; risorii, 
from their being conspicuous in^ laughing; di- 
ehdsteres {^^^X^K^ '^ divide), from their office of 
dividing the food; and denes (ctenes a comb 
or rake), because, when badly formed and ar- 
ranged^ they sometimes resemble the teeth of a 
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rake. The incisores are of a regular wedge-like 
figure, of which the front surface is convex, the 
back concave. They become gradually thickened 
towards the fang, which is single ; and the enamel 
is thin and traiispareilt on their sides. 

The next tooth, of cuspidatus^ was so named 
by Mr. Hunter frorti its pointed figure {cuspis d 
point). It is very commonly called caninus or 
dog-tooth ; and eye-tooth, because the fang points 
towards the eye; and, when longer than usual, 
approaches considerably towards the orbit. This 
fang is also more prominent than any other ; and 
from its having very much the character of a pillar 
at the sides of the mouth, Varro and Pliny di- 
stinguished the tooth by the term columellaris 
{columella, the diminutive of columna a pillar). 
The corresponding teeth of the lowier jaw have 
further been distinguished by the term angular, 
from their situation with respect to the angles of 
the mouth, as if its supporters ; but from the 
thickness of the maxillary bone, the columnar 
figure is not so remarkable as in the upper jaw 
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Before the days of Mr. Hunter, the five remain- 
ing teeth were merely distinguished as molares or 
grinders {mola a mill) ; their chief office being to 
grind or comminute the food. The last, however, 
is to be excepted, which, although its office differs 
not from that of the other molares, seems to have 
been called the wise or wisdom-tooth from very 
remote times, as it does not usually appear until 
the mind is considerably matured. 

The two teeth next the cuspidatus were very 
properly named by Mr. Hunter bicuspides or bi- 
cuspidati (^bis twice, cuspis a point), since each 
forms its body into two sharp points. They con- 
stitute a sort of forceps for holding the food. The 
fang has a furrow, and slightly divaricated point, 
so as to givQ an idea of two fangs united. The 
enamel is thinner on the sides of these teeth than 
on any part of the others. 

The five last-mentioned teeth, from their having 
single fangs, have also been called ^owpA/oi {yci[^<pog 
a nail), as resembling nails driven into a wall or 
other substance. The three remaining teeth are 
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Strictly molares or grinders. The molare& have 
been called also momisci (from fjuojfjbog a blemish), 
because tartar so commonly accretes upon their 
necks, and other extraneous matter upon their 
lateral converging surfaces ; for they are too 
generally neglected from not being conspicuous, 
although they require more attention than the 
rest, not only from their remote station and pro- 
tuberances of surface, but from their vicinity to 

the salivary duct. The crowns of the molares 

* 

are broad, each forming the surface of its base into 
protuberances or points, commonly five in number, 
the better to effect its mechanical office. The 
whole enamel is generally thinner than that of 
the other teeth. The fangs divaricate very con- 
siderably, and the sockets have partitions precisely 
corresponding with them. The divarication is 
most considerable in those of the upper jaw,^ on 
account of the resistance opposed to them in a 
growing state by the base of the maxillary sinus. 
They are most commonly two, frequently three in 
number, particularly in the first molaris of the 

T 
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upper jaw. Sometimes there are four fangs. 
Though the roots of the molares do not generally 
run to a great depth, they are by no means rarely 
found to do so, particularly in the lower jaw. 
Where two fangs only occur, one inclines for- 
wards, the other backwards, exhibiting flattened 
surfaces in those directions. Where three occur, 
two generally incline outwards, and one inwards, 
which is lai^er and rounder than the other two. 

The dens sajAentiw or sapiens^ the third and 
last molaris, is more uncertain in its general cha- 
racters than the other two. It has commonly two 
fiuigs, sometimes three, frequently only one, which 
is large, and exhibits traces of two or tliree, blend- 
ing into a common body, sometimes giving an 
idea of the membrane having plaited itself for 
want of room to expanid. The fangs of the mo- 
lares have sometimes curvatures, which render 
their extraction not only difficult, but sometimes 
followed by very grievous consequences. Al- 
though the inclination of the teeth varies much 
in different subjects, it may be well to bear in 
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mind that the fangs of the molares are most apt 
to spread in the upper jaw, while the inclination 
of the crown is mostly perpendicular. The lower 
molares have commonly a considerable inclination 
inwards. 
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CHAPTER XXIV. 

OV THE NATURAL HISTOEY OF THE TEETH — 
AND OF DENTITION — WITH GENERAL VIEWS 
OF GEYSTALLIZATION. 

The earliest period from which the rudiments 
of the teeth can be traced, is about the fourth 
month of the foetus, when email substances of a 
pulpy character may be seen to proceed inwards 
from the gums, arraoging themselves in those 
groove-like depressions of the jaws which after- 
wards become their sockets. The pulp is capable 
of being separated in a common mass, and its 
high vascularity demonstrated by a fine injection. 
It is also observable, that each gelatinous rudi- 
ment is already contained in a capsule, which 
gradually assumes the more particular figure of 
the individual tooth, the completion of which, for 
the service of life, seems to occupy about twelve 
months, since somewhat about the seventh month 
after birth is the period when the first teeth, in 
most instances, appear. These are thinner than 
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any of the others ; and those which gradually un- 
fold themselves afterwards are progressively more 
thick backwards. Consequently more time is re- 
quired for their perfectioiL 

The substances which constitute a tooth are 
known to every one by the four general distinc- 
tions of enamel, membrane, bone, and pulp. 

The blood-vessels of the teeth are supplied by 
the internal maxillary branches of each jaw. 
From the fourth month of the foetus to nearly its 
sixth, the capsule of the tooth gradually enlarges, 
and, together with the gelatinous mass within, 
acquires vascularity and firmness. About this 
time, the first traces of an earthy deposit are 
visible, beginning on the parts destined for its 
cutting edge, or for the protuberances of its grind- 
ing surface. It is a crystalline arrangement, and 
seems to take place in successive layers after the 
manner of water into ice ; for the earthy matter 
radiates firom central spots, and thus the radii 
proceeding to meet each other, and imiting with 
gelatinous matter, those horizontal laminae of bone 
are constituted one after another, which may be 
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dearly seen in the tooth to fonn its chief sub- 
stance, and whidi separate themselves distinctly 
in diseas& They are of the same net-like struc- 
ture as the large bones, which character se^ns the 
result of a similar crystallization. 

Oystalline substances ol all descriptions possess 
a geometrical figure by which they may be iden- 
tified ; and wherevar the process of crystallization 
radiates in spicule from a centre, it will be found 
to be pristtiatie, the characteristic figure being 
imperfect in proportion us it is rapid or disturbed, 
as in the instance of water into ice, and perfect, 
as it takes place slowly and steadily. Natural 
phosphate of lime in the mineral kingdom crjrstal- 
lizes in six»sided prisms ; and no figure seems more 
calculated to force the gelatine of bone, when 
uniting with it, into that cancellated structure, 
whidi, under a magnifying power, is as evident in 
the delicate lamina^ of the teeth, as in the largest 
bones of the body : and further, no figure seems 
better suited than the prismatic, under all its vari- 
ous modifications, to a laminated arrangement. 
(Plate II. fig. 1.) 



NATURAL HISTORY OF THE TEETH. 279 

It appears by analysis that a very small portion 
of carbonate of lime is concerned with the phos- 
phate, in constituting the bony substance of teetti; 
and as it is well known that crystalline configura-. 
tion is altered and modified by a very insignificant 
combination of any matter of a different nature 
from its own, the carbonate may materially in« 
fluence the irregularity of the phosphate of lime 
in modelling the cancelli of bone. 

Moreover, the ultimate particles of crystalline 
bodies arrange theniselves under secondary figures, 
different from that under whidi they appear in 
the aggregate^ their &ces or plane surfiEures being 
precisely adapted for cohesion. The sixHsided 
prism, for example, which is the figure of natu^ 
rally crystallized jdiosphate of lime, and the 
rhomb, which is the standard figure of the car- 
bcmate, may both be constituted of tetrahedrons. 
The tetrahedron, as its name implies {nrgajburi 
iigo¥ a surface), exhibits four fieices, each of which 
is an equilateral triangle ; and the partial disin- 
tegration of these bodies may be another means 
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of influencing the irregularity of tiie cancellated 
gtructure. (Plate II. figs. 2, S, and 4.) Notwith- 
standing these ideas with respect to the bones in 
general are gratuitous, I have twice seen a group 
of perfect tetrahedral crystals in the diseased 
eavitieB of originally well organized teeth (Plate 
II. fig. 5): and although . after bone has been 
steeped in an add, the cartilaginous remains of 
the cancelli resemble the structure of the cellular 
tissue, the filaments which constitute it are not 
hollow like those of the cellular tissue; and this 
difierence in organization alone seems to support 
the idea that it is by prismatic crystalline arrange- 
ments the indurating matter of incipient bone is 
directed into a cancellated figure. 
- The degree of mechanical pressure, which bone 
and enamel receive: from the surroimding soft 
solids in the progress of their formation, is every- 
way favourjable to the approximation and cohesion 
of crystalline particles. 

No animal substance exhibits a higher degree 
of minute vascularity, than the membrane of a 
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tooth when successfully injected. It is formed of 
two layers, which are divisible, each layer being 
demonstrably vascular. 

The vessels having furnished their earthy de- 
posit to the bone of the tooth, next employ them- 
selves, while it is yet incomplete, in the deposi- 
tion of its enamel, which is barely observable at 
birth : and hence the providence of nature, in re- 
tarding the passage of the teeth through the gums, 
until this covering is duly fitted for protecting 
their vital organization. 

The enamel of teeth is the most dense, hard, 
and durable substance of the animal machine. 
Accordingly its crystalline particles are the most 
minute, and their configuration the most obscure ; 
the density of all substances being proportioned 
to the fineness of their constituent particles ; their 
hardness to the cohesion of them; so that the 
more refined the particles, and the more firmly 
they cohere, the less subject is the substance to 
mechanical alteration or compression. Thus, 
where a substance is of extremely fine texture, 
the crystalline configuration under which it 
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arranges itself becomes totally obliterated when it 
is finally condensed. The diamond, for ^ xample^ 
is familiar to every one, as possessing a more re- 
fined texture thpn any other natural object of the 
mineral kingdonu Yet, notwithstanding a lapi- 
dary may select a diamond in its unpolished state, 
or a portion in its polished state, which he feels 
confident may be worked without any danger of 
its breaking, because no sort of blemish is observ- 
able, he sometimes finds himself disappointed 
after a prosperous progress, by its cracking sud- 
denly in a direction which he could not have 
expected : and this circumstance applies still more 
particularly to the other first rate gems of the 
finest texture. The cause of this accidental frac- 
ture depends wholly and solely on the figure under 
which the constituent particles first arrange them- 
selves by the laws of attraction: and after a 
manner precisely similar, the enamel of the teeth 
seems to arrange itseli^ and to be subject to similar 
disintegration from certain causes. When finally 
condensed, its texture is exquisitely smooth and 
even, and remains so until the accession of some 
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decomposing agent, or some mechanical force, 
causes it to crack ; when, just after the manner 
of extraneous minerals, the blemish takes place in 
the direction of the crystallization, or the decom- 
position on a spot where its cohesion is the least 
powerful. 

My considerations of this subject have led me 
to the following conclusions: and in projecting 
the scheme, I acknowledge with gratitude the 
obliging conference of the late amiable and skilful 
Mr. Sowerby, whose labours have contributed so 
largely to the illustration of crystallography, as 
well as of natural knowledge in general. 

The constituent particles of enamel appear first 
to collect into globular molecules, which progres- 
sively form themselves into rhombs, and finally 
into prisms; each globular aggregation of par- 
ticles seems to move in succession from the neck 
of the tooth over the body, one pushing forward 
another, until the congeries meeting at a common 
centre, that of each respective^ surface opposes a 
resistance to the other. Thus, by a propelling 
force from the neck of the tooth, they meet a 
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transverse and a longitudinal resistance, whereby 
each globular molecule being pressed accordingly, 
a series of rhombs is constituted ; and the rhombs, 
taken in the aggregate, longitudinally, make four- 
sided prisms. The rhomboidal figure further 
favours the curvilinear contour of the tooth, and 
accommodates itself to the particular character of 
the crown of each, which circumstances are illus- 
trated in the second plate, figures 6 to 11. 

The natural crystal of carbonate of lime is a 
rhomb ; and another of its most connnon habits 
is that of forming stalactites. The formation of 
stalactites is so simple as to be intelligible by the 
commonest observer. They are abimdant in the 
cavities of limestone rocks, and other, situations 
where lime is duly supplied with moisture. A 
spherule of water impregnated with lime, proceed- 
ing slowly from the root does not readily acquire 
a sufficient weight to bring it to the ground. 
Thus certain particles of lime attracted from the 
roof furnish the basis of the stalactite, and by re- 
petition of the process, a long cylindrical body is 
formed, after the manner of an icicle ; and where 
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several of these pendulous bodies are in close con- 
tact, and imperfectly formed, a transverse wavy 
character is observable (Plate II. fig. 12). In the 
same manner, where the crystalline arrangement 
of the enamel of a tooth has not taken place un- 
der favourable circumstances, a similar waviness 
of its surface is evident (Plate II. fig. 13). 

Although a sheet of ice is amorphous, the pre^ 
vailing angles, which are formed by its first spicu- 
lae, are 60 and 120 degrees : and under a magnify- 
ing power, the interior of a hollow icicle exhibits 
elegant crystallizations of three-sided and six- 
sided prisms. The crystalli^^ation of snow is more 
generally perfect than that of ice ; each flake con- 
sisting of a vast number of star-like crystals, the 
most prevailing of which are figured in the second 
plate (Nos. 14, 15, 16) : but there are still other 
modifications of the star, each of which is also 
hexagonal. It seems probable that the molecules 
which constitute the prisms of ice, the flattened 
stars of snow, and the octohedrons of hail, are all 
tetrahedrons : and these several configurations 
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of pure water appeared to me worthy of being 
adduced, as exemplifying the lawB of crjrstalliza- 
tion, which one of the most familiar natural 
objects must obey in common with solid mmerals. 
The enamel of the newly developed teeth of 
children, and particularly that of the second or 
permanent set, very commonly exhibits a trans- 
verse and longitudinal series of lines, which I am 
disposed to regard as a valid testimony of the na^ 
tural arrangement I have attempted to explain. 

The enamel has no sort of connexion witii the 
living powers of the tooth, as may be seen satis- 
factorily in the teeth of young animals which have 
been injected with colouring matter soon after its 
completion. It is no other than a species of ar- 
mature, precisely corresponding with the shells 
of crustaceous animals, some of which forsake 
them at certain periods and form new ones, while 
others alter the forms of them altogether, — 
plainly showing that the substance is inorganic. 
The extra-vital nature of the shells of marine 
animals has been fiilly demonstrated by Sir An- 
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thony Carlisle in his physiological lectures before 
the College of Surgeons, and in tracts which he 
has published in the philosophical journals. 

Shells are of more glossy, firm, compact, and 
refined texture, in proportion as they are supplied 
with animal gluten or gelatine. In this respect, 
also, the enamel of teeth resembles them. Its 
earliest deposition, which takes place on the 
crown, is soft, earthy, seemingly amorphous, and 
easily scraped ofi*: but, combining with animal 
gluten, it soon becomes firm, and assimies its 
crystalline character, the striated appearance of 
which is constituted, according to the views which 
have been offered, by a series of prisms. By the 
gelatinous moisture which the enamel so constantly 
receives from the substance of the gum, and 
which so abundantly lubricates its surface during 
the progress of its formation, it has the glossiness 
and evenness of texture which porcellaneous shells, 
for example, the Cyprece^ so commonly exhibit, 
from a similar abundance of mucilage. But 
where gelatinous matter is not duly . supplied, as 
is often the case in unhealthy subjects, the enamel 
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fails of gloss, density, and smoothness of tex- 
ture. An insufficiency of gelatinous moisture 
seems also to influence a corrugation of the mem- 
brane, and sufficiently to account for those de- 
pressions and general unevenness of surface, as 
well as the notch-like edges which bad teeth so 
conmionly exhibit 

Of the larger proportion of animal gluten 
which enamel contains above bone, an additional 
proof is furnished by the homy appearance of it 
in old age, at which time the bones become par- 
ticularly brittle from the decreased vigour of the 
circulating system, and deficiency of gelatinous 
fluid. In advanced age, too, the cavities of the 
fangs contract, and thus destroying the vital or- 
gans of the pulp, and cutting off* their communi- 
cation with the more powerful ones which have 
hitherto supported them, the teeth fall out ; since 
the gums alone have not long the power of hold- 
ing them by that flimsy membrane which they 
furnish as a lining to the sockets, and an invest- 
ment of the fangs. This circumstance also shows 
why old people are not affected with tooth-ache ; 
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for the contraction of the fang around the nerve 
may cut cftF its sensitive communication with the 
body of the tooth, long before the minute ramifi- 
cations of the blood-vessels of its membrane so 

■ 

far give way as to loosen it. The languor of the 
circulation, too, accoimts for the general disposi- 
tion of the gums to recede from the teeth at this 
time of life, because the capillary vessels which 
crowd their substance are terminal. 

The striated crystalline arrangement of the 
enamel, according to the closest analogies, must 
be prismatic, and the crystallization of its in- 
tegrant molecules rhomboidal. Cracks of the 
enamel seem to support the idea of a prismatic 
arrangement, for they are always perpendicular 
in the direction of its striae. Fractures of the 
enamel are always angular or diagonal, and the 
aggregation of rhomboidal molecules seems to 
favour this direction of the fracture; for if the 
prismatic striae, which may be observed to place 
themselves longitudinally when the enamel first 
appears, had not a secondary arrangement of 
their integrant molecules, fractures, like cracks, 

CJ 
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would commonly take place longitudinally, and 
but rarely, if ever, diagonally. * 

It will be necessary to bear in mind these views 
of oystalline arrangeipent, on arriving at the 
obBcrvations which are about to be offered on the 
subject of caries. 

All earthy bodies, not only of strict crystal- 
line figure and substance, but even where an ap- 
proach to it is observable, fracture at angles which 
are eminently characteristic of their chemical 
composition, and capable of being amply demon- 
strated. 

Bone has a great advantage over enamel in 
its communication with the circulating system, 
whereby its gelatine is constantly preserved in a 
certain degree of moisture; whereas enamel, 
when once perfected, is dismissed from all con-- 
nexion with the vascular system. Hence analysis 
demonstrates the presence of a considerable pro- 
portion of gelatine in bone, whilst in enamel it 
is now inconsiderable, although during its pro- 
gressive deposition so abundant. The bony part 
of a tooth continues to grow, and lengthens its 
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fang long after the enamel is completed. The 
most refined enamel is unfortunately most readily 
acted on by external causes ; and teeth of the 
most perfect internal organization, suffer also 
most readily a^d most acutely from the ravages 
of decay. 

The nerve and blood-vessels of a tooth are 
comprehended under the indefinite term of its 
pulpy and which must have originated from a 
very superficial examination of those objects. 
That the nerve and blood-vessels are accom-p 
panied by an absorbent branch, analogy warrants 
the fullest confidence ; for such must be reqtured 
not only for exhausting the fangs of the tempo- 
rary teeth, but for certain effects of disease, for 
example, what is called ulceration of a tooth. 
But that the idea should be opposed by some 
physiologists, is no matter of wonder, when it is 
remembered, that there are those who deny that 
the teeth are furnished with nerves. It is impos- 
sible that such persons can ever have examined 
the substance of a tooth with common attention ; 
for in well organized teeth, the nerve and its 

u 2 
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ramifications are as well characterised as the 
optic nerve itself, on its egress from the brain. 
The branches of each individual nerve ramify 
throughout the bony substance of the tooth, and 
terminate on its membrane ; whence it is, that 
the enamel itself, in severe attacks of tooth-ache, 
often seems acutely sensible at particular points. 
Every one knows that the firont teeth become 
painful less frequently than any of the others ; a 
drcumstance accounted for by the distribution of 
the nerves : for as the branches which supply the 
Jaws ramify from within the sides of the mouth, 
distributing branches as they pass towards the 
middle, these branches become more fine and deli- 
cate, and proportionably less sensible, as they ap- 
prosch the central teeth ; nerves and blood-vessels, 
aad all the vascular apparatus of the animal fabric 
which extend themselves by ramifications, dimi- 
mshing gradually in diameter as they approach 
<lieir extremities. The influence of the nervous 
system at large upon the teeth, shows itself in the 
change of colour which they experience, from the 
sudden influence of mental agitation, when from 
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a clear white they become of a dull brownish ix 
grayish hue, which recedes like the iridescent tints 
of pearly shells and similar animal substances, 
the natural whiteness being perfectly restored 
when tranquillity* is re-established. By what in^ 
fluence are our teeth " set on edge," according to 
common language, if it be not by the intervention 
of nerves ? 

The distress and inconvenience which children 
suffer in cutting their teeth, have been the oc- 
casion of many mistaken ideas concerning the 
process. 

Dentition of itself cannot be called a disease^ 
because it is a r^ular operation of nature ; but 
the degree of irritation which necessarily attends 
it is sufficient to excite such disorders as a child, 
by its peculiar habit, is most prone to ; those oi 
full habits being affected with inflammatory forms 
of fever, which, without proper care, are apt to 
take on an alarming character, but which com- 
monly yield to a cooling and laxative regimen ; 
while those of weak and rickety constitutions are 
affected by ill-conditioned secretions of the sto-. 
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'inach> which are readily rdieved by the judi- 
cious administration of such pui^atives as are 
best adapted to their age and habits. 

Herbivorous quadrupeds require neither a 
istem of coral nor the vague nostrum of an ano- 
dyne neddace, because they take not such food 
into their stomachs as can. exert a baneful in- 
fluence, nor do their mothers impart any to their 
milk by their simple matters of aliment. In nine 
instances out of ten, the stoinachs of infants at 
the breast become disordered from the improper 
food, drink, and clothing of the mother, rather 
than from any natural infirmity of their own. 

The practice of furnishing children with a stem 
of coral is of great antiquity, and seems to have 
originated in a superstition which obtained very 
extensively among the Romans, that coral was a 
charm against the ^ " evil eye,** by which may be 
understood witchcraft : and although superstitions 
concerning the evil eye exist to the present time 
both in Italy and in this country, the coral seems 
only to be made account of by nurses j for rubbing 
the gums. It was, however, the amulet of the 
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Roman children: and it seems likely that the 
bells were first added from an idea more weighty 
than that of their supplying a toy. The Neapo- 
litans, who are among the most superstitious of 
the human race, have charms against the mal 
dcchio at this time : and at Bauli, at Miseno, and 
other places, its mischievous influence is believed 
to be averted by hanging over the fore door a 
plant of the common American aloe (Agave Ame- 
ricana), which grows profusely around the bay of 
Naples. This is just like the English superstition 
of nailing horse-shoes on the threshold. The 
great empire of witchcraft, however, is the sto- 
mach and alimentar3r organs, which communicate 
by some of the disordered states herein described, 
aberrations of sensorial perception, sympathetic 
affections of the entire nervous system, the cir- 
culating system and the muscular system : and 
these, from obscurity of their cause, ignorance 
refers to the influence of supernatural agency 
under various denominations. Half the mus- 
cular affections called rheumatic proceed from a 
disordered stomach: cramp, as it is commonly 
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called, is among the foremost tortures of flatulence 
and general derangement of the alimentary vis- 
cera; and from such causes alone, proceed the 
convulsions of infancy. 

It may be argued, from the continual propen*- 
sity of infants to gnaw while teething, that native 
points out the utility of something to compress 
the gum. A piece of fresh liquorice root answers 
'this purpose, without severely bruising t and its 
juice is wholesome, and agreeable to the child. 

For the relief of that irritation which neces- 
sarily attends the process of teething, nature, 
with her usual beneficence and aimplicity, has 
sufficiently provided, in the increased secretion 
and discharge of saliva, and in the looseness of 
the bowels, which every one is aware may be ex- 
pected to occur, and the checking of which is 
unwise in the highest degree. 

If the relaxation be such as to become un- 
usually troublesome, let a pui^tive be admini- 
stered, to clear effectually that disordered secre- 
tion of the mucous membrane of the stomach and 
intestines, which occasions it ; for as long as dis- 
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ordered secretions exist, even in small quantity, 
the griping uneasiness and looseness must not be 
expected to subside. If sedatives be afterwards 
thought expedient, they should be used with the 
greatest caution. 



CHAPTER XXV. 

CONCERNING DISORDERED STRUCTURE OF THE 
TEETH — COMPARATIVE PHYSIOLOGY — GE- 
NERAL TREATMENT OF THE TEETH AND 
THEIR DISORDERS— CAUTIONS AGAINST THE 
PRACTICES OF UNQUALIFIED PRETENDERS. 

When the gradual expansion of the bodies of 
the teeth is considered, it is evident that an un- 
due approximation of their lateral surfaces is 
likely to take place, so as to become capable of 
exerting a morbid influence, as is well demon- 
strated by Mr. Bell, of St. Thomas's Hospital, in 
the Medico-Chirurgical Transactions. It is more- 
over evident, that the parts which form so close 
a contact, are not only rendered a medium for re- 
taining small relics of food, which become noxious 
by putrefactive fermentation, as many writers 
have observed, but also for the deposition of vi- 
tiated mucus and saliva. 

The two causes conjoined, appear to account 
for the most frequent forms of decay, but by no 
means for every form of it. 
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If there be no other cause of caries than these, 
how do teeth become affected with the disease, 
where there has not been the slightest approxima- 
tion of their lateral surfaces, where no foreign 
matter can possibly have lodged, and where, by- 
constant attention, no particle of tartar has been 
permitted to accrete ? Yet, under every circum- 
stance of care on the part of the possessor, and 
every precaution which art, ingenuity, and ex- 
perience can suggest, the most healthy-looking 
teeth do -become carious from their outer surfaces, 
whether they be front teeth or back, — no matter 
how refined and perfect the surface, — the disease 
beginning with a small depressed spot, and pro- 
ceeding inwards without discolouring the enamel : 
but. as the absorption of the enamel advances 
(audit would seem a partial decomposition of this 
substance takes place plrevious to its absorption) 
the bone becomes exposed ; and if not at first 
materially discoloured, it darkens as the decay 
proceeds, exhibiting clearly its laminated ar- 
rangement Besides this, instances are no where 
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wanting, of the lower plane surfaces of the 
grinding teeth of the upper jaw evincing the first 
traces of decay, under circumstances similar to 
the preceding, viz. where, by feason of ample 
interstitial spaces with respect to the adjoining 
teeth, no pressure can possibly have been ex- 
erted on the sides of the diseased tooth, or op- 
portunity have been furnished for the deposition 
of extraneous matter; and where, also, extreme 
care has been observed to prevent accretions : and 
even if this had not been the case, it is by no 
means easy to imagine, how any sort of substance 
can have lodged upon the broad, and compara* 
tively level, under surface of a large grinding- 
tooth, attacking only its central part, and thence 
proceeding inwards. This instance, however, is 
not so distressing as the last; because, if the 
mischief be dete(ited in tolerable season, the sim- 
ple operation of clearing out the carious portion, 
and stopping the cavity with gold, may remedy 
the evil for life, if subsequent attention be ob- 
served : but the former calamity, namely, the 
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denudation of the outer surfaces of the flat teeth, 
defies, alike, all attempts at repairing its ravages, 
as well as arresting its incipient influence. 

By the observations which have already been 
offered, it will be inferred, that I conceive decay 
of the teeth to be various, in its kind but not in 
its cause : that the process is chemical, and alto- 
gether influenced by the operation of the sto- 
mach and its contents, as well as that of certain 
matters of aliment, which have an opportunity of 
acting as soon as they are taken into the mouth ; 
for example, crudities in the shape of unripe 
fruits, fermented liquors, mineral acids, and nu- 
merous kinds of trash, whether solid or fluid, 
which the recollection of most persons must tax 
them with indulging in ; or, where this is not the 
case, an imfortunate state of the digestive organs 
dependent on peculiarity of constitution, and, in 
some instances, on continued distress of mind: 
for, in either, the various natural secretions may 
become disordered beyond any remedy of the 
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Whatever promotes acidity of the stotnacli, 
promotes also a morbid condition of the teeth. 

When caries has once established itself, its tor- 
tures are readily called into action by various in- 
centives, which it is unnecessary to enimierate, 
and none so frequently as cold and rheumatism. 

Where the lateral surfaces of the teeth first 
become affected, the theory of putrefactive fer- 
mentation on the enamel seems every where to 
hold good, jointly with that of compression ; for 
all the surfaces of the side and back teeth have a 
degree of irregularity, favourable to their en- 
croachment upon each other, which, in the course 
of their protrusion, is no where so much exerted 
as on the sides, in consequence of their sac-like 
figure: and the crystalline arrangement of the 
enamel, which I have attempted to explain, is 
highly favourable to the disintegration of its sub- 
stance by mechanical pressure, as well as by che- 
mical agents. Thus such points or irregularities 
as come in close contact, afford opportunities not 
only for the lodgement of minute relics of food. 
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but also for the deposition of vitiated mucus and 
of earthy . matter from the saliva ; so that when 
once the enamel has become decomposed, these 
insidious agents undermine the tooth on which 
the greatest degree of force has been exerted by 
its neighbour ; and as soon as the caries has gone 
so far through the bone as to meet its nerve, and 
not -before, the pain of tooth-ache becomes esta- 
blished : for, as I have ventured to advance that 
it is the irritation of decayed bone upon the nerve 
of the tooth that is the exciting cause of this ma- 
lady, the reason is evident why caries may, for so 
long a time as it commonly does, escape the ob- 
servation of the suflferer. Further, when it is re- 
membered that in some subjects the ramifications 
of the main ' nerve are inconsiderable, while in 
others they are both minute and numerous even 
between the membrane of the bone and the ena- 
mel, it is easy to account for the extraordinary 
pain which a tooth has occasioned, when only a 
very small spot of it appears to be decayed, whilst 
another infinitely more decayed has not been 
painful either so long or so violently. These dif- 
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ferent appearances of teeth, after they have been 
extracted, are often a matter of surprise with 
those who have not investigated their structure ; 
but sufficiently evident to those ^ho have. The 
commencement of decay on the lata-al surfaces of 
the teeth, has directed the practice even of the most 
uninstructed from consideraUy distant times; 
and itinerants of both sexes assuming the credulous 
that, by adopting certain measures, they should 
never again experience tooth-ache, have tortured 
them by stuffing cotton, charged with essential oils 
or mineral acids, between every interstice for a 
specified length of time ; before one-half of which 
was expired, such inflammatory action of the sur- 
rounding parts and such nervous irritation of the 
whole frame has been induced, as to render the 
patient unable to endure the prpcess of alleged 
cure. 

Where caries attacks the broad uiider surfaces 
of the upper teeth, it first shpif 9 itself at some 
point of contraction inwards, near about the^ mid- 
dle: and when it is remembered that the t<eeth 
fir^t arrange themselves individually after the 
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manner of sacculi or little bags, it is not difficult 
to conceive that the indurating matter which thejr 
subsequently receive by degrees, may, in the 
course of its arrangement, cause o^mtractions oi 
the still yielding tnembranous sac in its base, to, 
a depth greltt^ than that of the usual natural de-* 
ptessions, and that those points of confractioDr 
being of less firm and solid texture than the rest 
of the enamel, it is there more liable to decompo^ 
sition by the constant accession of acrid saliva 
and v^ous other agents; and that from such 
points the caries acc<»rdii]^ly proceeds inwards. 
In like manner, it would appear to my apprehen- 
sion, the denudation of the front surfaces of the 
indmres and cuspidati may be accounted for ; in 
which instance, by a trifling failure of cohesive 
property in the erystaUine particles of the enamel, 
an opportunity is given to such fluids as are ca^ 
pable of exerting a decomposing influence to act 
upon a spot which is at first so minute aa to dude 
observation, until the evfl having established it- 
self, the effects of it begin rapidly to unfold them^ 
selves. Thus, the enamel having once given way, 
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a process similar to the ulceraticm of the soft so- 
lids attach the bone of the tooth. 

If the enamel of a tooth be steeped in a weak: 
acid» it falls into powder : and such is the appear- 
ance of faulty portions removed by ordinary ope- 
rations on the teeth, since diseased action destroys 
altogether the crystalline configuration : and it^ 
is evident that acrid saliva may gradually cor-» 
rode an imperceptibly minute defect to a great 
extent. 

If the bone of teeth be steeped in a weak acid^ 
a soft pulpy substance remains, which is no other 
than the cartilaginous substance oS. its lamellae, 
and a modification of what is evinced by the 
largest bones of the animal frame, when submit- 
ted to similar experiment. 

While we lament, with too much reason, that 
human ingenuity has not yet devised any meana 
of obviating or repairing these grievous and pain- 
ful ravages, and that nature has not endued us 
with powers to direct, at pleasure, the secretion 
of earthy matter to any particular spot for a simi- 
lar purpose, we have a most humiliating reflec- 
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tion in observing the powers of renovation which 
are enjoyed by the inhabitants . of shells, some of 
whicfa^ after their testaceous coverings have been 
broken, whether on the edges, in holes or in 
cracks about the middle, no matter where, pos- 
sess the power of directing, from their secretory 
vessels, a sufficient quantity of calcareous matter 
and animal gluten to repair the injury effectu- 
ally ; whereas man has not the power of directing 
a single particle either of earthy or glutinous mat- 
ter from his secretory system, to repair a small 
deficiency of enamel which is literally a modifica- 
tion of porcelain shell; and the loss of which 
makes every trifling accession of cold acutely 
-distressing. 

The powers of renewal which are exercised 
by the inhabitants of testaceous shells were first 
demonstrated by Sir Anthony Carlisle, who also 
above twenty years ago directed the attention of 
the Linnean Society to the crystalline arrangement 
of egg-shells, and showed that it proceeded under 
a prismatic figure, from surface to surface ; a cir- 
cumstance which may be clearly seen in the 

x2 
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fracture of an ostrich's egg imder a moderately 
magnifying power. 

While an add and acrimcmions state of the 
circulating system seems to influence the fore- 
going forms of disease ; in scurvy, on the con- 
trary, an alkaline tecess seems to prevail, as I 
have already instanced. That scurvy exerts most 
powerfiil ravages to the teeth, there cannot be a 
doubt ; and wherever considerable spongine^s of 
the gums Exists, a proportionably faulty state of 
the teeth may be suspected ; the membrane whicli 
invests the fangs, being supplied by the gum, fat^ 
hishes a ready medium for communicating dis- 
efcslB to their whole bony structure. It is not un- 
frequently a constitutional predispositito to this 
disease which discolours teeth in the progress of 
thdr formatiwi ; so that they are originally de- 
veloped of A blackened and unsightly hue. 

6ea scurvy, which is the very ijrorat form of the 
aistese^ is the undoubted offspring of unwhole- 
SGone diefl, inatt^tidli to perisoiial cleanness^ and 
fiisuffiei€!nt vi^tilation 6f the ship. So devast^- 
iMg i^ itti indMnce, that the bones are some^ 
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times literally dissolved by the caries which it iiir 
duces. Scurvy often lexists in the gums in a very 
latent form ; and its piischievous effects seem fre- 
quently to have extende4 themselves into the 
bony part of the teeth (the fangs not having the 
advantage of enamel, which far morfs slowly gives 
way to morbid chemical agents) before it was at 
all suspected by t|ie patient ; habits of cleanliness 
being seldom the n^ost exact in the subjects of 
scurvy. Where the teeth and gums are suffering 
from its influence, the treatment of the general 
health is the only thing which may be looked to 
for efficient relief after the necessary mechanical 
offices of the dentist have been performed. After 
a free course of purgatives, and a proper dietetic 
regimen, vegetable adds appear to be more 
effectual than mineral in this state of the system, 
if used with drcumi^pection and persevered in for 
some considerable time A fcnrm of scurvy, how- 
ever, is by no means uncommon under drcum- 
stances far less aggravating than the preceding ; 
and a disposition to it is frequently observable 
among the lower classes of our rich inland coun- 
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ties, where they indulge largely in the use of gross 
food, and fermented liquors, cherishing the too gene- 
ral vulgar prejudice in fEtvour of a stimulating diet. 
A dentifrice of some kind is used by every 
one ; and out of the absurd farrago with which 
the world is insidted, none are so safe, or perhaps 
so effectual, as the simple argillaceous earths, 
of which Armenian bole finely levigated is at 
least as good as any ; and it seems best used by 
previously rubbing on the brush a little Spanish 
soap after it has been moistened with luke-warm 
water. Testaceous powdere have been in use 
from the earliest days of manufacturing denti. 
frices ; and are at this time among their most 
frequent constituents. Next to these, magnesia 
and pumice stone have been dressed up in every 
disguise which artifice could invent : and it is fo]> 
tunate if they are not accompanied by more mis- 
chievous substances. If the provisions of nature^ 
however, were not rendered insufficient by our 
habits of life, nothing more active than pure 
water would be necessary for cleansing the teeth : 
and next, to this, I can confidently recommend 
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nothing more powerful than the earthy and 
saponaceous combination alluded to. 

If the gums require a sedative, none seems 
more eligible than camphorated spirit largely 
diluted with water. If they require a stimulus, 
none is perhaps better than some dilute form of 
citrid acid, applied upon a sponge; but every 
affection of the gums demands watchfulness of 
the general health far more than local attention. 

The only proper objects of the dentist are — 

I. To promote an even and natural arrange- 
ment of the permanent teeth in youth, after the 
temporary ones have been shed, by rectifying 
irregularities as circumstances may require ; and 
in adult age, to promote the mechanical adaptation 
of surfaces by the partial removial of uneven por- 
tions and ragged edges. 

II. To widen the interstices where they are 
naturally insufficient; from which operation no 
bad consequences are to be apprehended; since 
partial exposures of the bone do not induce decay, 
if regard be had to duly cleansing the teeth and 
regulating the stomach. 
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III. To arrest the progress of caries, before it 
has made sudi incursions as to render art of no 
availy by removing the minutest trace of it, and 
substituting a dense metallic stopping. 

IV. and lastly. Where caries exists to such 
an extent as to leave little hope of relief by care- 
fiil and judicious removal of it, to extract the 
painful tooth without delay. 

But it is my duty to caution every one against 
a most barbarous operation recommended by- 
some dentists, more terrible in its tortures than 
any which belongs to the severest province of 
jscientific surgery. I allude to the drilling out the 
entire bone of the crown of a tooth, or rather, 
the attempting to do so ; and directing barbed in- 
struments into its fangs, widi a view to overcome 
its sensibility by exscinding the nerve. 

So common however is the prejudice in favour 
of what, in the vague language of inexperienced 
persons, is called " destroying Ihe nerves of 
teeth," and particularly by cauterising, that a 
thrifty housewise talks of having effectually done 
so with her red-hot knitting-needle^ at the fix- 
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pense of only momentary pain. But let it be in- 
quired what kind of teeth were so treated with 
success; and an instance would be rare indeed 
of their being well organi;;ed and forming part of 
a good set. Under such circumstances, and no 
others, does the dentist succeed in a similar 
object. 

To show the inefficiency of attempts at sub- 
duing the nervous influence of disordered teeth, 
the protracted local sufferings which may residt 
therefrom, and their grievous consequences to 
ihe system at large, it may be excusable to ad- 
duce a particular case. 

A gentleman, thirty-one years of age, of tem- 
perate habits, of good general health, and under 
circumstances in every respect &vourahle to the 
treatment of any local disorder, having for a con- 
sideraUe time endured great pain of the first mo- 
laris on the left side of the lower jaw, was ad- 
vised by a dentist against having it extracted, 
because he had suffered very alarmingly on a 
former occasion from the consequences of the ope- 
raticm. Accordingly it was stopped with metallie 



\ 
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foil. The tooth was of great size, highly orga- 
nizedy and part of what, a very few years before, 
had been one of the most perfect sets imaginable. 
For a few weeks the pain was not serious, though 
very troublesome ; but it now became so intoler- 
able that it was advised the cavity should be 
re-examined, and the stopping changed. At the 
commencement of the operation, about a fourth 
of the enamel broke suddenly off, and an effort 
was made to extract the tooth. /Oiis, from un- 
fortunate circumstances, failed; and the patient 
submitted to an attempt at eradicating the nerve, 
which severe measure was confidently pronounced, 
effectual from the portion of pulp which was 
dragged up, and the appearance of blood which 
attended it ; but acute pain returned the same 
evening. During more than a fortnight he con- 
tented himself with the occasional mitigation of 
pain which was afforded by stuffing the cavity 
thrice a day with essential oils, camphor, ancl 
opiates; minute laminae of bone making their 
appearance from time to time, when the cotton 
was changed. His sufferings becoming incessant. 
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and his health declining for want of rest, he now 
consented to the desperate measure of scooping 
out every portion of bone which could be reached, 
so as to leave only the shell of enamel ; and 
the drilling barbed instruments into each fang; 
with a view of effectually destroying its nerve. 
In the course of an hour and half, the enamel 
was cut with great dexterity into a more conve- 
nient form than the accident alluded to in stop- 
ping had rendered it ; and all the bony substance 
within the crown apparently removed. JBut this 
appearance was fallacious, as will presently be 
seen. The agonies induced by drilling the fangs^ 
to use his own expression, " no language can de- 
scribe." The minutest branches of nerve at the 
extremity of every finger and every toe were af- 
fected in the acutest manner ; and every muscle 
of the whole frame convulsed. It was, neverthe- 
less, some consolation for the sufferer, on recover- 
ing, to hear his operator declare, in the most con- 
iident terms, that the tooth never again could be 
painful ; and that when filled with gold it would 
be as sei-viceable as ever. Twenty-four hours. 
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however, had not elapsed, before the &llacy of 
this declaration evinced itself: and some weeks 
having passed on with continual suffering, the 
cavity being daily filled with every sedative whicli 
could be thought of, and, notwithstanding the ap- 
parent removal of the entire bone, decayed la- 
minae still coming away, the patient was too 
much reduced to bear another attempt at extrac- 
tion. A new compound metallic stopping was 
now tried; but after a short time the pain re- 
turned by d^rees to its former violence. The 
metal was removed; and for more than three 
months every applicaticm made to the tooth, and 
to the integuments of the jaw, which could be 
suggested by the ablest medical {nractitioners : 
nor were the most vulgar nostrums left untried. 
This train of distress had now so fiir influence!^ 
the nervous sjrstem, that an obstinate fever esta^ 
Uished itself, accompanied by frequent acces- 
sions of delirium for many weeks, during which 
time the patient often seated himself for the pur* 
pose of having the tooth extracted; but the 
slightest toudh of an instrument, evep against a 
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perfectly sound tooth, produced the most violent 
agitations^ and which were literally a modifica* 
tion of stich as affect the subject of hydrophobia 
on the approach of fluids. Six fiill months had 
now elapsed, when, the muscular system being 
as much reduced as the nervous, and the patient 
destitute of all powet to resist, he was relieved, 
in a moment of insensibility, by the extraction o^ 
the tooth in fault: and the appearances which, 
on an attentive and minute examination, it pre- 
sented, will serve to prove how unpardonable any 
inractitioner must be, who should trifle with the 
health, and cripple the exertions, of any active 
individual, by a repetition, or even once perform- 
ing an operation, so excruciating, useless, and 
discreditable, as that herein descrili^. 

The great portion of bone which had been re- 
moved by scooping, and the exfoliations of la- 
mellae which had so repeatedly occurred, seemed 
now of no account, comparatively with the sub- 
stance of bone Which remained ; while decayed 
portions, sufficient to cause continual irritation, 
adliiered to the membrane within the enamel, oveir 
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which membrane sevaral branches of perfectljr 
somid nerve extended themselves* So very in* 
considerable a portion of bone had lost its vitality 
by the long continued application of ardent spirits, 
essential oils, mineral adds, and other reputed 
destroyers of organization, that it was evident 
the use of them had been as ill devised as their 
effects were nugatcny; for in the neck of the 
tooth, and that bcmy part of the crown which re^ 
mained, small portions only of nerve were par- 
tiaUy dried up and withered, whUe others were 
healthy, and reaching the very extreme parts of 
the bone and its membrane. The nerves of both 
the fangs were of great si2e, and the blood-ves- 
sels accompanying them, distinct and healthy. In 
one fang, about a fidfth only of the nerve had been 
destroyed by the formidable operation of drilling ; 
while all the rest was in its fullest vigour, send- 
ing off, around the point of the fang, six distinct 
and well characterized branches, through open- 
ings no less distinct and well characterized. In 
the other fang not the slightest effect had been 
produced on ^he nerve, which, after the same 



DISORDERS OF THE TEllTH. 319 

manner as the fin^, divided itself into five 
branches, which .passed through fiye correspond- 
ing foramina. 

Now aS dead and living matter can never come 
in contact without the former being a constant 
source of irritation to the latter, the withered 
portions of nerve in contact with the living, in- 
dependently of the presence of decayed bone, 
were sufficient, in the foregoing instance, to ac- 
count for the continual recurrence of pain after 
every remedy had been tried : and unless instru-^ 
ments can be contrived to root clearly out, not 
only the main body of the nerve from each fang, 
but also its secondary branches^ no lasting bene^* 
fit must be expected from drilling, and the only 
instrument really eligible in such a case, is that 
which extracts the tooth altogether. 

An intermittent fever of some weeks duration^ , 
and which is the common offspring of innumera- 
ble nervous progenitors, brought this distressing 
case nearly to a close, at the end of rather more 
thai^ eight months from its commencement :: but 
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tbir*«fi» manilB had elapsed^ before the general 
health of the patient was in any d^ree re-est^^ 
Ulshed. 

If doitiats would content th^nsdves with en- 
terfMriaes no greater thai are sanctioned by the 
dictates of reason and expericance, they would 
enhance a firmness of reputation more laating 
than the affectation and i»esumption of doing inL- 
possibilities cooldever estabUsh ; and admowledge 
the Umitatum of their art in comnKm with that c£ 
the more wei^i^ brandies of dururgical sdenoe. 

While I urge the comfort and advantage oi 
stqqping disordered teeth with gold» under due pre- 
eantion of dearing and drjrii^ the cavity, I can- 
not go a step bqnmd the other operations whick 
I have recommended : and it is dear, by the Sur- 
gery of Di<mis, that the lapse of iqpwards d an 
hundred years has suggested nothiitg further to 
the drcumspect practttioner. But it should, mt- 
withstanding, be remembered, that these prq^ara- 
tory organs of digestion and nutrition are sfciU 
worthy objects of the anatomist, the jAyidologiBt^ 
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the chemist, the naturalist, and the practical 
surgeon ; for it is dreadful to reflect upon the in- 
juries to health, and the actual causes of mor- 
tality, which are daily levelled upon the unwary, 
by ^^ buffoons and chatterers, by quacks and 
mountebanks," and by the most illiterate mecha- 
nics, in meddling with disordered teeth. Out of 
the various alarming instances whidi I have wit- 
nessed, one may be named, to show how soon the 
most inveterate influence of any constitutional 
predisposition to particular disease may be called 
into action by blunderers in this practice. 

An industrious artificer, twenty-seven years of 
age, and of a habit predisposed to scrofula, ap- 
plied to a blacksmith (who plumed himself upon 
his skill in the extraction of teeth, and who, of 
course, had no idea of the maxillary sinus and the 
diseases incident to it,) for removal of the second 
molaris on the left side of the upper jaw. The 
fangs of the tooth communicated with the sinus ; 
and after much rude, clumsy handling, and de. 
sperate laceration of the jaw, it was forced out. 
Diseased action soon supervened, the bone fell 

Y 
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into a fungous state, the spongy excrescence went 
rapidly on increasing for two years, defying every 
effort which could be devised to arrest it ; at the 
end of which time, death put a stop to one of the 
most grievous protractions of agony and helplesss- 
ness, and removed one of the most dishial and 
disgusting objects of disease ever witnessed. 
While the right eye and chedc only retained 
the semblance of a human being, the whole of 
the left side of the face had extended to a mon- 
strous convex protrusion pointing outwards and 
downwards, far larger than the whole head ; the 
integuments, stretched to their fullest extent, 5e- 
came ulcerated in several places ; the mouth was 
forced into a circular figure of great diameter, 
the right angle of the lips pointing upwards, the 
left downwards ; while the diseased bone and gums 
with the two central incisores, and left cuspidatos, 
sticking diagonally out from the putrescent mass, 
left only an opening of about half an inch in dia- 
meter at the right angle of the lips, through 
which alone fluid nutriment could be introduced 
for a long^ time previous to death. The lefib ey e 
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liad tUsdolred bjr ttlceration ; while the lids, neaily 
dotedt vrert stretdied to their utmost^ upwards 
and imtwardfl, disdiarging b putrescent sanies. 
In this direction^ also> the frontal bone had 
3rielded greatly, while the nose retained nothing 
of its form, exc^t the distended and disfigured 
nostrils. 

The membrane lining the maxillary sinus is 
spongy and glandular : and a carious tooth whose 
fongs are connected with it, may give origin to a 
tumour through inflammatory irritation, before 
the tooth itself has become so painfiil as to render 
its extraction necessary. The operation furnishes 
a new source of irritation to the disordered mem- 
brane, and probably to the bone itself: so that 
mischievous consequences proceed rapidly. Polypi 
are sometimes found in a disordered maxillary 
sinus ; and its glandular apparatus has favoured 
the accession of cancer in habits predisposed to 
the disease. 

(Continued evidence of the dangers and unfit- 
ness of intrusting operations on the teeth to un- 
qualified pretenders, should awaken those medi- 

Y 2 
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cal Students who are intended for general practice 
in the country, to a serious consideration of every 
thing connected with the subject, while yet they 
have the advantage of collecting sudi information 
in the metropolis ; Iest» when it is too late, they 
regret their ignorance of remedies which would 
ensure them the gratitude and confidence of many 
a sufferer. 
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CHAPTER XXVI. 

SUMMAEY OF THE AUTHOR'S PARTICULAE 
VIEWS pF THE STRUCTUEE, NATURAL HI- 
STORY, AND DISORDERS OF THE TEETH — 
FURTHER REMARKS ON DIGESTION — ON 
DIETETICS — ON ATMOSPHERE AND LOCA- 
LITY, WITH PARTICULAR REFERENCES TO 
ITALY — CONCLUSION. 

The following corollaries [briefly exhibit the 
conclusions which my investigations of the struc- 
ture, natural history, and disorders of the teeth 
have led me to adopt— viz. : 

I. That enamel is constituted by a longitu- 
dinal arrangement of prisms ; and that each prism 
is made up of an aggregation of molecules, each 
distinct figure of which is a rhomb. 

II. That longitudinal cracks of the enamel 
are directed by the corresponding arrangement of 
its prisms ; and that they may be rendered undu- 
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lating, as they often appear by the rhomboidal 
figure of those molecules, which m the aggregate 
compose the prism. 

III. That the arrangement of the rhomboidal 
molecules directs the diagonal fracture of the 
enamel. 

IV. That the aggravation of rhomboidal mole- 
cules mechanically facilitates the dismtegration 
of the enamel by cotnpressioii from the lateral 
surfaces of adjoining teeth, thereby giving ex- 
traneous matters an opportunity of acting at large 
upon the whole substance of the tooth com- 
pressed. 

V. That the aggregation of the molecules is 
favourable in particular to the insidious agency 
of acrid and decomposmg fluids, whidi are modi- 
fied as to their chemical influence by the state of 
the stomach, by various matters of aliment aa 
soon as they come within the lips, and by various 
nostrums which are used for cleaning the teeth, 
and, according to the language of quackery, 
^ strengthening the gums.*^ 

VI. That by this decomposition of the enam^ 
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a denudation of the bone is effected, and an ulcer- 
ation of its substance established, after the man- 
ner of an ulceration of the soft solids. 

VII. That by a similar decomposition of the 
enamel at a depressed or contracted point, the 
decay of the lower surfaces of the upper teeth, 
and of the upper surfaces of the under teeth, 
is accounted for. 

VIII. That the cancellated structure of bone 
is directed by the shooting of prismatic crystal- 
lisations of calcareous earth through gelatinous 
matter, the viscidity of which, together with the 
force which one prism may oppose to another, 
occasions those irregularities of space which the 
cancelli e:diibit; and that such opposing forces 
may also occasion a disintegration of the mole- 
cules of the prism, which is also a cause of irregu- 
lar structure. 

I^. That the length of time which caries may 
exist without giving any pain, depends entirely 
upqn the distribution of the nerve; and that 
toot^-^^e takes place sooner or later in propor- 
tion as its branches ^re superficial or deep seated. 
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SO that the finest tooth with only a small carious 
defect, may occasion as much agony as one with 
a vast cavity. 

X. That decayed bone is the actual and im- 
mediate cause of tooth-ache, as socm as it comes 
in contact with any part of the nerve. 

XI. That the nerve ramifies throughout the 
substance of a perfect tooth, and distributes fila- 
ments upon the membrane of its bone immedi- 
ately under the enamel. 

XII. That when scurvy attacks the gums, its 
baneful influence is communicated to the mem- 
brane of the fang and socket; and from thence 
by absorption to the internal substance of the 
teeth, whereby the looseness so commonly at- 
tendant on scorbutic influence is readily ac- 
counted for. 

XIII. That tartar is no other than a con- 
densation of vitiated mucus and extraneous mat- 
ter, which a disordered stomach occasions upon 
the surface of the tongue, where, by reason of 
its viscidity, the saliva has not the power suffi- 
ciently to dilute it ; and that by inattaitioii to 
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the constant cleansing of the tongue, it actually 
acquires a degree of putrefaction, which accounts 
for th;e . dark colour of tartar that has long been 
allowed to accrete. 

. XIV. That acrimonious saliva excites the pain- 
falness of diseased teeth more frequ^atly than any 
other stimulant, and that a regulation of the sto- 
mach alone may be looked to for a palliation of 
morbid acrimony, 

. Diseases of the teeth then, to my apprehension, 
depend altogether on constitutioilal circumstances, 
from the several causes^ of which I have attempt- 
ed to demonstrate the stomach, as the great ori- 
ginal source. It is undoubted that disorders of 
the stomach, and disorders of the teeth, have 
become progressively more formidable with the 
advancement of civilization and the general re- 
finement of domestic habits. 

Fermented liquors, and especially wines, be^ 
sides add fruits, vinegar, sugar, and many season- 
ingsv of our food, act chemically upon the teeth as 
soon they enter the mouth. Before passing out of 
the stomach they again deteriorate the general con- 
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^itioii of 3ie mouth ; and after digestion, exort a 
morbid influence on the secreted watery fluids at 
large when used too freely. The p^^vision of 
nature for a mechanical divisioB of alimentary 
substances previous to their being submitted to 
digestive agents of a chemical Idbad, is suffidently 
evident in the varied forms aiMl powers of Ae 
teeth not only in man but in all animals tiiat live 
on solid food. In those herbivorous quadrupeds 
where the teeth are not so powerful, ev^i v^e- 
table matter has to meet a greater degree of musr 
cular action in preparatory sacs ; and moreover 
to be remasticated before it is XBoeived into the 
true stomadi. In birds, no mechanical action is 
exerted in the mouth, but the gizerard, which is a 
proportionaMy more powerful muscular instru-? 
ment than belongs to the digestive apparatua of 
any other class of animals, has abundant power to 
fsesH and divide tl^eir food fnrevious to its heing 
snttied to nutritive offi^s; and in this organ, it ia 
nevof without t)ie aid of farther mechanism from 
small peU>tes and particles of sand, which bijrda 
haviB natulfUy a propensity to swallow. In fii^liefs. 
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th&fe ia a gradually mcreaeuag d^grea of mec^ 
nkal power in the tetth proportioned to the soiU* 
dity of their food, from such as is pulpy to such 
as is more sufay^iDtial : and iii^r about midway 
the scale ef this medianism, perhaps, may he 
daased the teeth ef the Anarhkas lupus or sea*- 
wolf* Camii^vnrous aniynaJR which suddenly tear 
fjheir food and masticate but little, have their a^to- 

maohs fumish!^ with mc^re powerful musculiar 
fibres than euch as papre duly diyide th^ir food 
pmvioua to Its hmg rnrn^^^ inito the §toqipch. 
Th^ mwwdfls of r/^5pirat:»oft at Ivge, fevid^tly 

assist t^e digestive proo^fis fwd the gepejra} l^ncr 
tjons <^f th$ whicAe aUmmtwy ps^sage* Celjsvs 
thought the habit of reading aloud ^?r eating, 
diminished the inconveniences of weal^ digestive 
powem ; and I believe both the mmtal e:i^itatiQn 
and bodily stimulus thus promoted to be of service 
to persons so circumstanced, wh^n it ip PQt pon^ 
venient to take exercise in the open air. !Per609P 
who eat rapidly, and withomt du^ m^tication 
haTO seldom good digestion ; and a l^ix of iim 

land cannot be too industriously checked VX 
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difldren and young people : wluk fw those.who 
have unfortonatdy lost tbeir teeth, solid food 
should be prepared in as sofkened a form as pofik 
siUe; since no assistance to mactication must be 
expected from artificial teeth. Our solid nutri- 
ment is more than adequate to the demands of 
nature, however plentifully meat may be dressed ; \ 
and the vulgar prejudice in favour of imperfectly i 
cooked animal food is as mistaken as the meat , 
itself is unsightly. Under-dressed food, of any ;- 
kind, is not suited to nutritive assimilation ; and 
tlutt of an animal nature, in particular, favours ', 
scorbutic and erfrsipelatous eruptions of the face 
and skin. It is certain that scorbutic and erysi- 
pelatous diseases and apoplexy are ndther so com- 
mon or so malignant as in those times when three 
substantial meals of animal food with femnented 
drinks, were adopted daily. ^ The chetnistry of 
Queen Elizabeth's kitchen appears, by the. pub- 
lication of her majesty's chief cook, to have been 
more gross than any natural powers of the human 
stomach were adequate to meet, and much less to 
subdue. 
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That climate has a considerable influence on 
our propensities for solid food, I am not disposed 
to doubt : but there is no necessity to impose on 
ourselves a system of inordinate eating in England 
or elsewhere. A temperate Englishman is more 
than satisfied in France, with the productions of a 
French kitchen and a French cellar : and in Italy, 
he will be satisfied with a still less proportion of 
solid food. It is perhaps the humidity more than 
the cold, or at least, the combined cold and humi- 
dity of ah English atmosphere, that creates an in- 
clination for the free use of solid food. Still, we 
find the peasantry of Scotland, and the peasantry 
of Ireland, chiefly living upon vegetable and fari- 
naceous matters : but even.in their most fertile dis- 
tricts, neither are remarkable for the agile move- 
ments and cheerful habits of the rural labourers 
in cultivated tracts of France and Italy ; while the 
Dutch, Waddling upon vapourish swamps,or crawl- 
ing upon the deck of a trekschuit, simultaneously 
blunt the tone of their stomachs and their sen- 
sorial powers with eternal tobacco. The accession 
of cold and moisture in all Europe, seems to 
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create an increased diqiaritiaii is tiietoirier dasies, 
for diffiosible stimulants of somft kind. Through 
oat the British dominions, it is alkohel undar ail 
its Protean shapes anddcpominatioiMH*-inFraitce» 
Holland, and Germany, it is ddeBy tobacco, with 
ooeasicmal doses of alkdiol — in Italy, it is gaslic 
only ; rosdios, which are qpiiits flavoured witK 
different kinds of firuit, being tarely indulged in. 
In the better classes of society, our contiilental 
pei^bours use strong coffee as an occasional sti-> 
mulus: and this is worthy ci imitadon every 
where; though for torpid bowds^ as I have already 
noticed, it is not so digible for a constant bueak^ 
fust, as well-harvested soudiong tea. 

But for persons of weak digestive powers, and 
feeble respiratory powers, where is a cUmate to be 
found without some objection ? Extreme degrees 
of heat and extreme d^^rees of ecid are alike orver- 
powering in ^ther case : and under these ckemn- 
stances, prudence and discrimkiation may often 
adqpt measmres as beneficial to health in JE!ng:land 
as in any other country. The southern coast of 
Dev<m and the envinms of Mount's Bay in CSoi)^ 
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wall, are thi most eligible parts of the island for 
atmospheric advantages in the winter season ; and 
if due regard be paid to dietetics, to clothing, afld 
Ihe regtdar offices of the alimentary system, much 
benefit may result from wintering there. 

Italy, still the favourite portion df the civilized 
wcWd, is deservedly resorted to, for the advantages 
of its climate ; while its universal interest to peir- 
sons of taste and education, promotes a degree of 
mental excitation, no less beneficial to the hypo- 
cliondriac, whose intellectual infirmities are con-^ 
dtanitly united with infirmities of. the digestive 
<»rgans. Still, however, those who repair to Italy 
under an expectation of avoiding all sudden and 
severe vicissitudes of atmosphere, will find them- 
selves grossly mistaken. The great advantage of 
the reputed " halcyon climate" to the invalid, is 
that he has to endure ah infinitely smaller pro- 
portion of general atmospheric severity : but that 
reduction of proportion neither reduces the sud- 
denness of change, nor the sharpness of cold, nor 
the humidity and chilliness of fog mid rain. The 
difficulty then, of travelling manoeuvres in Italy is 
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to Ykit the respediye towns in thdrbest 
andalthou^ to this end^I shaU make no attempt 
at laying down a standard plan, I may notwith- 
standing yenture to offer certain hints which may 
not be unacceptable. 

If Italy be entered from Switieriand^ the towns 
of the plain of Lombardy will fidlow our visits to 
those of the Lago Maggiore and the Lake of Conio. 
The former towns are intensdy cold in winter, and 
at times much visited by fogs. At Milan, for 
example, I have seen fogs as thidc and offensive 
as those of Lcnidon. Lodi, Parma, Piaoenza, 
Modena, and Bologna are bitterly cold; and 
should be visited either befcnre the wint» becomes 
estaUished, perhi^ about Octcbeir, or in the 
spring: for in decided smnmer, they.are into- 
lerably hot ; and on the iqpjnnoach of autumn, not 
uncommonly visited by intermittent fevers. The 
same remarics apply to the entrance from SaVoy ; 
when Turin will probably be the first town visited : 
and if circumstances make one of the ncnrthem 
towns desirable for a residence of.S(»ne length, I 
should certamly recommend Genoa, or Iiegfaom, 
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or 6ome of the beautiful .marine stations, between 
(jenoa and Lerici. The former has a fine ex- 
posure to the sea, and is well backed by fertile 
and picturesque mountains ; while all the environs 
are exquisitely delightful. Leghorn is. a peaceful 
and commodious place, with piesising contomi,; 
and in every respect superior to the generality of 
commercial towns. 

.Midway the northern scale of Italy, comes 
Florence ; a place of which it would be difficult 
for: praise or poetry to express the delights and 
advantages . to all cultivated minds : but unfor- 
tunately, even Florence is too cold for some per- 
sons in the depth of winter, and is, upon rare 
occasions, visited by thick fogs. Still, with a 
little caution, the invalid may be vastly benefited 
here ; and the middle of January; or the beginning 
of February, commonly becomes sunny and genial. 
Why. or, wherefore Pisa has been so much com- 
mended, I do not undeiistand : it is cold, foggy, 
damp, and gloomy ; destitute of proper domestic 
accommodations, beggarly and repulsive. 

. Naples, besides its more southern latitude, has 
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perhaps the advantage of a Um pnpottion o£ bad 
weather in the winter than most of the Italian 
towns ; but h^re the Scirocco is a powerfol atmo^ 
spheric enemy, and is apt to ooenr just as suddenly 
as any of our low humid temperatures in England: 
for ^cample, after the whole numth of Mareh 
has been cloudless, summer-like, and renovatm^, 
I have found the wind change snddeidy to 4±Le 
south west in the b^inning of April, and the 
Scirocco prevailing under its charaeteristics odT a 
clouded sky, and a humid, enerrating,. electrir azr, 
penetrating the very bones. This has been feXLow* 
ed by intense cold ; Vesuvius covered with snow : 
fine weather has re-established itadf £or a week, 
and the Scirocco has returned for another week 
with all its vehemence. Prudence then, with n^ 
gard to health, is as neeesaary at Naples as diae^ 
where when occasion demands it 

No person of delicate health should visit Rome 
earlier than the end of October or begimsm^ of 
November, nor remain there after the end of Aporil 
or beginning of May. The weather conunonfy 
becomes hot in May, and, with the aceeaaioiL of 
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90i&aasr heat, the mai aria begms to estaldish 
itsel£ Rome, therefore^ is imsafe to all constittt* 
tk>iiiE^ aot the mo(dt robust, during June, July^ 
August, and September. The campagna of Rome^ 
which, tradition informs us, was covered with cheer- 
fill towns, villas, vineyards, and gardens, is now 
a barred plain, eschaling mepfaitie vapours, the 
sulphureous qualities of wluch are half suffocating 
to travellers in many parts of the Appian Way, 
at an early hour of the morning, even in spring. 
Vine-grounds and gardens could not have existed 
without some considerable depth of soil ; but now 
the soil at best is extremely thin, meagre, and so 
superficial, that in many tracts it fails altogether, 
and the common rock mass of the country becomes 
e:i^osed : this is of a volcanic nature, abounding 
with metallic and sulphureous salts, as is amply 
demonstrable, not only in the environs of Rome 
at large, but by the seven hills of *^ the eternal 
dty," and a^o the Tarpeian rock. Substrata of 
this nature were sufficient not only to absorb and 
exhaifiit the nutritive qualities of superimposed 
ciiltivatod land^ but at the same time to influence 

z 3 
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iBpidly their general decomposition.' I conc^y^e 
then that the campagna of Rome gradually^ 
became unhealthy in pro{K)rtion as the alluvial 
beds became exhausted, and as the exhalations olf 
the metallic and sulphureous salts had a progress^ 
ively greater opportunity of escaping. Thevaift 
tract of the Pontine Marshes also/ ever had, md 
still has, its noxious influence. Furth^^ within: 
the walls of Rome, the exhalations -from' places of 
recent sepulture, to which I have already- adverted j 
comes into the scale of unwholesome agents ; and 
thus the mat aria of Rome is no enigma. Tlti 
" mal aria fever" is in reality a form of intermittezit 
fever, but, in certain respects, differing from the 
intermittent fevers of marshy districts in Great 
Britain, ^fhe biliary system is more severely- 
affected, and in a manner resembling that which 
obtains under a tropical sun. The dull head- 
ache, the universal lassitude, the sense of heat and 
fulness of the eyes, as if bursting their orbits, the 
contraction of the features, the sense of emptiness^ 
and distention of the stomach, whichV while it 
craves something, loathes every thing ; the dryness. 
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and constriction of the skin, which, alternate with 
the more common febrile symptopis, all maintain a 
constant impression that a pestilential air is sjiUng 
on the whole frame. The alimentary organs, and 
the sanguiferous sjrstems are equally, deranged. 
But few persons remain in Rome during the 
summer wha have the. means of levying it ; and 
the parchment skins, inflamed eyes, and general 
langu(»r of those, who dp remain, sufficiently evince 
the common influence, of the atmospheric annoy- 
ance. The fever itself is not contagious, but, like 
tihe intermittents of this country, leaves an har> 
bitual predisposition to its recurrence, so that some 
persons experience a regular annual accession of 
it. Tivoli is scarce sufficiently distant for a 
summer abode, but Frascati may do. very well. 
From this foeautifid. and salubrious elevation, it is 
curious, under a clear summer sky, to behold the 
plain of Rome covered with a. dense, stratum of 
heavy vapour, as distinctly characterised as that 
of the grotta del .cane near Naples, where the 
dogs kept in- its vicinity for the witness of 
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visitants, are in kss than three minntas thrown 
into pitiable convulsioiis. Why the campagna of 
Rome then is forsaken bjr cattle hewimw suffix 
eiently evident. 

The grotta del canCy which is nothing more 
than a nidie in the side of one of the volcanic 
hills surroonding lake Agnano, ttid nmningp hack 
dxmt fourteen feet from a height of frcmi five to 
four feet, the bottcmi being near about level witb 
the borders of the lake, is remarkable finr the 
distinctness of a stratum of carbonic add gas from 
twelve to fifteen inches high, whidi it has naturally 
an opportunity of confining ; but the isame no:doiia 
vapour is escaping from broad sur^Mses over luilf 
Campania, and would exert more extensive bad 
qualities than it does, if it were not ixa the forv 
tunate exposure of the country to the sea, and t}l^ 
alternation di soils of a more healthful^ tbough 
still of a volcanic nature. The peasantry wJios, of 
necessity, inhabit the unhealthy spotjs of tb}3 
country, attribute all their maladies to drinkJug 
bad wat^. That the watw is considerably in 



CAMPANIA. 343 

tBkxM there is no doubt, but the air is in still 
greater: this is particularly the case about 
Puzzoli, Cuma» and other parts of the ^^ Puteoiana 
et Cumana regnaJ" 

There are, however, numerous places about 
Naples where English families get through the 
fiMjmnpAr without material inconvenience, but it 
would be better to remove to the opposite coast of 
CasteUamare, which, while it has the advantage 
of an easy communication with Naples, has also 
those of a better summer aspect, and of standing 
on fine limestone elevations, well clothed with 
verdure, the only volcanic matters being such as 
have been deposited by the more rare and violent 
eruptions of Vesuvius, as when Pliny fell a victim 
to its fury, and Stabia was demolished in common 
with Herculaneum and Pompeia on the neigh- 
bouring shore. 

British visitants who remain in Italy .during 
the summer would do well to select some marine 
residence at least, since the most {K)pular places 
are not the most healthy, for the reasons I have 
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adduced. For the sickly, who fly firom a British 
winter, it unfortunately happens that the houses, 
both of Italy and the south of France, are alto- 
gether built and arranged with consideration to 
the heats of summer, and no provision against 
the cold of winter. Nothing is more irritating to 
weak stomachs and intestines than the sitting on 
brick or stone floors even when carpeted; and 
the enfeebled stranger should be prepared for a 
great reduction of domestic comforts and con- 
veriiencies generally. In this account, however, 
I do not include the beds, which, consisting of 
two excellent mattresses, and destitute of hangings, 
are infinitely more conducive to health than the 
contagious sacks of feathers which descend from 
generation to generation in English families. A 
wholesome bed, with the exception of blankets, 
may consist entirely of vegetable materials, for 
instance, a thick mattress of straw, or of dried 
leaves, collected from the autumn falls, with an 
upper mattress of cotton or hemp : much bodily 
relaxation and general derangement of health 
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rj would thereby be avoided, which tiiose everlasting 
\\ sponges of exhaled animal impurities, called 
1 feather-beds, are eminently calculated to promote. 
Travellers, when obliged to avail themselves o£ 
comfortless and uncleanly resting places, will find 
no small advantage from being furnished with 
sheets of thick chamois leather, which when placed 
under the linen, will prevent the accession to their 
persons of many latent impurities. Beds, like 
atmospheres, are among the external agents which 
physically influence the surface of the skin, and 
the skin influences all the internal organs. 

Efflux and reflux of sympathies are perpetually 
in action throughout life, from the interior to the 
surface, and from the surface to the interior of the 
whole animal body. Of that whole, the stomach, 
according to my prefatory position, may be re- 
garded as the central and primordial regulator. 

Menenius Agrippa dispelled the prejudice of 
the Roman populace, by a fabulous allusion to 
the absurdity and blindness of all the members of 
the human body joining in rebellion against the 
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stomach : and if febie or tad could be adduced 
with such fluooessfiil persuasion, to dispdl liie 
hUndness of modem luxniy, the stomadi wcmid 
not so perpetually be incited as it is to the ooa- 
traiy office, of waging war against all the mem* 
bers of the body. 
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A. 

Abdomen, 4. 117. 130. 

Absorbents^ vessels so called^ 105. 116. 

Abstinence^ 220. 

Accretions^ earthy, 229. 

Accumulations, intestinal, 221. 

Achilles^ the tendon of^ S5. 

Acid, sebacic, carbonic^ 54. 

concerned in digestion^ 147^ 
of fermented liquors^ 187. 202. 214. 
Acidity of the stomach, 130. 147. 155. IfiS. 2Q9. 215. 222. 
228.233.237. 

of the fluid system, l6l. 308. 
Action, muscular, 41. 131. 
Affusion, cold, 228. 
Agnano, lake of, 34*2. 
Agrippa, Menenius, 345. 
Air, evaporating qualities of, 187. 
Aliment, generally, 159. 203. 218. 

how detained duly in the stomach, 61. 

assimilation of, 114. 

qualities of, 116. 

inordinate quantities of, 12Q. 

unwholesome, 163. 
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Alkalinity of the fluid system^ 161. l63. 
AlkohoU 176. 184. 186. 334. 
Almonds^ 213. 
Ammonia^ urinary^ 180. 
Analogies^ animal and vegetable, 52. 
Animals, cold blooded, 125. 

digestive powers of certain, 133. 
as objects of aliment, 204. 
Animalcules, 145. 
Antiphanes of Delos, 203. 

Anxur, 250. , 

Apoplexy, 332. 
Appetite, 220. 
Apples, 212. 
Arteiies, structure of, 36. 

diminished power of, 231. 

terminal, 78. 81. 85. 

exhalent, 80, 81. 181. 
Asafoetida, transfer of its volatile matter from the stomach 

to the brain, 178. 
Asbestos, 50. 

Ascarides, 75. ' 

Assimilation, morbid, 159. 
Asti, wine of, 198. 
Atmosphere, influence of, 234. 
Atrophy, 240. 

B. 

Beds, 334. 

Bed-roomsy 239. 

Beer, 200. 

BeU, Mr. Thomas, 298. 

Bicuspides, the teeth so called, 272. 
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Bile, disordered, 67. gO. 224. 265. 
secretion of, 78. 86. 
retrognide direction of, 87. 156: 
duct, 86. 

offices of, 89. 115. 

certain characters of, 90. . > 

redundant secretion of, 97. . 
black, 101. 
Birds, their use of earthy matter, 80. 233. 

digestive powers of, 330. , 

Bladder, the;;gall, 87. 89, 90. 

' urinary injury of the, 180. 
Blood, certain qualities of, 79. 
vitiated, 120.210.332. 
vessels, ossification of, 229. 
Bologna, 336. 
Bone, structure of, 32. 52. 

injuries of, naturally repaired, 38. 
marrow of, 44, 45i 
certain qualities of, 52. 290. 
consolidation of, 80. 
of teeth, 267. 277. 303. 306- 
crystalline arrangement of, 327^ 
Brain, sympathy of, with the stomach, 2. 4. 141 . 171. 
texture of, I69. 
ventricles of, I70. i72» 179. 
transfer of volatile spirit to, 176. 178. 
Bread, 211. 
Breathing, difficulty of, 144. 
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Campania, 196. 342. 
Campagna of Rome, 339* 
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Canal, alimentary, 4. 

general distinctions of, 62. 64, 
intestinal, 66. 120. US. 
Cancer, 76, 323. 

Caouchouc, experiment with, 32. 
Carrots, 209* 

Caries of the teeth, 299. 302« 312. 527. 
Carlisle, Sir Anthony, 286. 307. 
Castellamare, 3i3. 
Caverns, 187, 284. 
Caecum, 71. 
Celsus, 331. 
Cemeteries, 257. 
Champagne, wines of, 198. 
Cheese, 219. 
Cherries, 212. 
Children, florid, 1 19. 242. 

stomachs of, 1 3Q. 294. 

teething of, 29S. 296. 

convulsions of, 296. 

erysipelas affecting, 232. 

clothing of, 240. 248. 

scrofulous, 241 . 248. 
Chocolate, 218. 
Chyle, 70. 108, 109. 161. 181. 
Chyme, 114. 
Cholera morbus, gj. 
Circulation, languid, 173. 
Cities, as residences, 236. 
Claret, 197. 
Climate, generally, 249. 262. 333. 

hot, 93. 97. 133. 235. 

vicissitudes of, 234. 335. 
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Cocoa, 218. 

Coffee, 217. 334. "* 

Cold, 252. 334, 
Colic, pamter*s«200. 
Colon, 71. 117. 
Concretions, calculous, 13. 
urinary, 119. 
Confervae, 46. 

Consumption^ pulmonary, 94. 97. 123. 24S. 
Convolutions^ intestinal, 64. 
Coral, superstition concerning, 294. 
Cornwall, 334. 
Cramp, 295. 

Cretins of Switzerland^ 247. 
Crudities, indigestible, 127. 218. 301. 
Crystallization, 49. 51.278. 290. 
Cucumbers, 208. 
Cuma, 343. 
Currants, 212. 
Cuspidatus, the tooth, 27 1 . 
Cyder, 199. 

Cylinder, experiment with, 32. 
Cyprea, 287. 
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Damsons, 212. 
Deglutition, organs of, 16. 

accidents in, 17* 
Delirium, generally, 183. 

from suppression of urine, I799 180. 

from desperate operations on the teeth, 3 16. 
Democritus, 101. 
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Dentifrices, 310. 

DeDtition, 293. 

Dentists, the only warrantable objects of, 311. 

Depositions, earthy, 14. 221. 

Despondency, 123. I67. 222. 

Devon, 334. 

Diamond, of the, 282. 

Diaphragm, of the, 21. 83. 130 148. 

Diet, errors of, 12. 248. ' 

Digestion, mechanical accommodation for, 61. 330. 

completion of, 66, 

summary of the process of, 113. 

feeble, 128. 

process of, in a state of rest, 133. 

general remarks on, 146. 330. 

influence of the nervous system on, 1 4*7 • 
Dionea muscipula, 47. 
Dogs, experiment on digestion in, 136. 

stomachs of, 1 44. 
Drinks, temperature of, 132, 
Drinking, inordinate, 184. 
Dropsy, flatulent, i63. 
Duct, salivary, 266. 
hepatic, 86. 
cystic, 86. 
thoracic, 112. 
Duodenum, 66. 110. 114. 
Dutch, of the, 333. 
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Earth, animal, 79. 
EatiDjor, inordinate, 93. 333. 
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1 

Eggs, as objects of aliment, 140. 
induration of the shell, 80. 
crystallization of ditto, S07. 
Electricity, atmospheric, 3. 253. 

animal, 3. 
Emaciation, 43. 

Emetics, limited fidvantages of, 155. 
Empedocles, 3. 
Enamel, of the teeth, 281. 286. 325. 

ciystalline arrangement of, 289- 302. 
cracks and fractures of, 289. 
decomposition of, 299. 306. 
Epiploon, 64. 

Eruptions of the skin, l6l. 211. 224*. 332. 
Erysipelas, 213. 230. 
Esophagus, of the, 18. dj. 114. 

choking by constriction of, 20. 
Evacuations, alvine, concerning the promotion of, II9. 223. 
Eye, the evil, superstitions concerning, 294, 295. 
Exhalations, aeriform, 259. 
Excitements, nervous, 131. 148. I67. 
Excretions, alvine, I17. 119. 128. 

of the blood, 121. 
Exercise, bodily, 129. 137. l63, 164. 228. 



F. 



Fangs, of the teeth, 269. 
their nerves, 318. 
Fasting, imprudence of long, 141. 
Fat, 44. 81. 
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Fennentation, stomachic, 13. 126. 147. 

patrefactiye> 12. 70. 89. II9. 160. 
Ferer, intennittent, 320. 336. 
bilious, 253. 
mal aria of Rome, 340. 
Fibre, muscular, 28. 
tendinous, 30. 
vegetable, 46. 
mineral, 50. 
Fishes, electric qualities of, 3. 

Ijrmphatic vessels of. III. 
teeth of, 330. 
Fish, as aliment, ?05. 

promoting erysipelas, 230. 
Flatulence, 60. 1 29. 163, 16 K 212. 296. 
Flavours, fictitious of wines, 1 69. 

of teas, 2l6. 
Florence, 3i7. 

campo saoto of, 258. 
wines of, 194, 195. 
Fluid, nervous, 2. 152. 172. 254. 
Fluidity, constitution of the quality, 43. 

ultimate particles constituting, 49. 
Food, animal, generally, 12. l63. 332. 
acescent, 13. 
habitual ejection of, 61. 
quantity and quality of, 139. 
particular objects of, 203. 
France, generally, 333. 

wines of, I97. 
Frascati, 341. 
Fruits, 207. 212. 255. 
Fungi, parasitic, 46. 
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Game, ae food, 206. 

Oangamon, 64. 

Ganglions, 152. 

Gelatine, 287. 

Genoa, 336. 

Gin, transfer of its volatile matter to the brain, 176. 

Gizzard of birds, 330. 

Glands, generally, 78- 179. 

salivary, 8. 

absorbent, 107. 

lymphatic, 152^ 
GliBson, capsule of, 83. 
Globus hystericus, 163.237. 
Goitres or gouetres of Switzerland, 246. 
Gooseberries, 212. 
Gourds, 209. 
Gout, 227. 
Grapes, 212. 
Grains, farinaceous, 211. 
Grotta dd cane, 341. 
Gums, of the, 287. 309. 311. 

H. 

Haarlem, fertility of, 260. 
Hail, its crystal, 285: 
Halitus, cerebral, I70. 179. 

pulmonary, 18). 

transpiratory, 182. 
Haemorrhoids, 74- 
Head, morbid affections of the. 1 27. 
watery, 173. 
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Heart, general idea of the, 85. 
deficient action of» 93. 
Heat, as essential to digestion, 123. 128. 

atmospheric 334. 
Hen, the dooaestic, 80. 
Herbage, 205. 
Hernia, \65. 
Hippocrates, 101. 109. 
Home, bishop, quoted, 55. 
Horses, digestive powers of, 134. 141. 148. 

convulsive disorders of, 143. 
Humidity, atmospheric, 333. 
Hunger, 60. 148. 158. 
Hunter, Dr. 105. 
Hunter, Mr. 181. 272. 
Hydatids, 145. 
Hydrogen, sulphuretted, 140. 
Hydrocephalus, 173. 

Hydrophobia, symptoms resembling, 31/. 
Hypochondriacs, 335. 

I. 

Ice, natural, 285. 

Ices of the table, 214. 

Icicles» crystallization of, 285. 

Idiocy, 248. 

Ileum, 67. 

Impostors, muscular tricks of, 34. 

Incisores teeth, 271* 

Indigestion, 129. 135. 163. 

Indolence, 93. 127. 138. 

Inflammation, 36. 232. 323. 

Instinct, 160. 
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Intellect, aberrations of, 1 67 . 

Intemperance^ 93. I77. 

Intestines, general characters of the^ 62. 

the small, 65. 108. 116. 

the great, 70. 109. 117. 

mucus of, 65. . . 

muscular action of, 69. 118. 

absorbents of, 108. , 

torpid action of, 118. 121. l58. 161. 221. 220. 
Intoxication, physical cause of, 176. 201. 
Intus-susception, 68. 
Ireland, 250. 333. 
Ischia, wines of^ 197* 
Isis, temple of, at Pompeia, 23. 

Italy, generally, 251. 333. 335. 343. ^ 

cemeteries in, 257. ^ 



Jaundice, 92. 183. 

Jejunum, 67* 108. 

Jolyfe, Dr. 105. 

Juice, gastric, secreting surface of, 60. 

qualities of, 113. 
Juice, enteric, 116. . 

Juvenal, quotation of, concerning scrofulous glands, 2'47. 



K. 



Kidneys, calculi of, 13, 14. 
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L. 



Laciyma Christ!, the wine do called, 196. 

LacteaU, 106. 11 6. 

Laveaux, quotation of^ 246. 

Lead, acetate of, I90. 

Leech, the common, 145. 

Legliorn, 336, 33;. 

Lemons and Limes, 255. 

Lerici, 337 . 

Life> persons advanced in, 220. 

Lime, phosphate of, U. 50. 80. 278. 

carbonate of, 51.279.284. 
Lindsay, Mr. 47. 
Liquors, fermented, 13. 132. 329. 

abuse of, 177. 184. 221. 265. 
acidifying qualities of, 201. 
Liver, structure and offices of, 78. 

figure and situation of, 82. 

induration of, 93. 167. 

diseases of, mistaken, 95. 

absorbents of the, lOp. 

torpid action of, 133. 

diseased state of, in scrofula, 245. 
Lodi, 336. 

Lombardy, certain towns of, 336. 
London, geological memoranda of, 259. 
Lungs, inflammation of, 94. 
Lupus, Anarhicas, 331. 
Lymphatics, 106. 111. 

inflammatory action of, UK 
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M. 



Madeira, wines of, 193. 
Malaga^ wines of, 1 94. 
Manures, 207.261. 
Marrow, spinal^ 3. 153. 

ofbones^ its office, 44,45. 
Marsala, wine of, 1 97 . 
Marshes^ generally, 253. 

the Pontine, 250, 340. 
Marseilles, 256. 
Mastication, 331. 
Meats, 204. 
Medicines, purgative, 222. 225. 

narcotic, 182. 
Medulla, vegetable, 46, 47. 
Membrane, generally, 40. 

cellular, its structure, 37- 
Mesentery, 62. 

glands of the, 107. 243. 
Mimosa pudica, 47 . 
Minerals, fibrous, 50. 

increase of, in bulk, 55. 

Milan, 336. 

Milk, 110,218. 

Mind, influence of the, on digestion, 147. 

Modena, 336. 

Moisture, atmospheric, 246. 252. 261. 

Molares, teeth, 273. 

Molecules organiques, 29. 

crystalline, 283. 326. 
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Molluscs^ 23a 
Monte Testaccio^ 188. 
Motion^ peristaltic^ 65, 
Mucus, 7. 81. 115. 120. 303. 

profuse secretions of, stomachic, 122. 
Mucilage, vegetable, 54. 
Munro, Dr. 105. 
Muscles, general properties and offices of, 25. 

contractile action of, 27. 33. 

compound fibre of, 28. 

ultimate fibre of, 29. 

injuries of, 38. 

motions of, 41, 42. 



N. 



Naples, generally, 231. 250, 251. 295. 

climate of, 337. 341. 

wines of, 196. 

campo santo of, 258. 
Narcotics, 182. 

Neapolitans, superstition of the, 295. 
Nectarines, 214. 
Nerves, nature of, 2. 

structure of, 151. 

influence of, on muscular motion, 42. 
on the senses, 150. 

abundant supply of, to the digestive organs, 153. 

abundant supply of, to the teeth, 291. 267. 303. 318, 
327, 328. 

dangers of exscinding from the teeth, 312* 

grievous eflFects of, 313. 

evidences of its fallacy, 3 J 7. 
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Nervousness^ 130. 292. 

Nightmare^ 165. 206. 

Nurseries, 239. 

Nurses, 10. 252. 

Nutriment of animals and vegetables, 54. 

Nuts, 213. 



O. 



Oils, animal and vegetable, 54. 

Omentum, 63. 109. 

Opium, 183. 

Oporto, wines of, IQl. 

Oracles, 23. 

Oranges, 255. 

Oxen, stomachs of, 133. HI* 



P. 



Palate, distinctions of the, 6. 
Pancreas, of the, 103. lOQ. 115. 
Papillae, lingual, 8. 
Parma, 336. 
Passage- vessels, 157. 
Passion, iliac, 68. 

violent, 9^. 
Peaches, 213. 
Pears, 212. 

Peritoneum, 22. 58. 62. 83. 242, 
Persia, wines of, 194. 
Perspiration, 121. 
Perry, 199. 
Pharynx, of the. 17* ^7* 1 14. 
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Piacenza^ 336. 

PUes, 74. 237. 

Pisa, 258. 337. 

Pliny, 271.343. 

Plums, 212. 

PoisoBS, influence of, on the stomach, 6 1 • 

Polypi, maxillary, 323. 

Porta, hepatic, 83. 

blood-vessels of the, 81-. 
Porter, 201. 
Port- wine, 1 91. 
Potatoes, 209. 

Pregnancy, biliary affections in, 92. 
Prisms, cfj'stalline, 278. 283. 325. 327. 
Purgatives, 158. 
Puzzoli, 343. 
Pylorus, 58. 

Q. 

Quadrupeds, herbivorous, 330. 

carnivorous, 331. 
Quack dentists, 304. 321. 
Queen Elizabeth, dietetics in the time of, 332. 



R. 



Raspberries, 212. 

Rectum, 73. 

Respiration, office of the diaphragm in, 22. 

muscles of, generally, 331. 
Rest, 137. 
Rheumatism, 35. 295. 
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Rhombs^ crystalline^ 2J9. 284. 326. 

Rickets, 240. 242. 

Rivers, 205. 259. * 

Rocks, geometrical decomposition of certain, 51. 

Rome, climate of, 338. 

malaria of, 339, 102. 

cemeteries in, 24 U 
Rooms, temperature of, 238. 

floors of, 344. 
Rosolios, 334. 
Rudbeck, 105. 



S. 



Salads, 207. 
Salerno, 250. 
Sapientise, dentes, 274. 
Saunders, Dr. 1^39. 
Saliva, of the, Q. 1 14. 2g6. 

disorders transferred by, 1 0. 

galvanic affection promoted by^ II. 

disordered secretion of, 1 2. 

extraneous matters mixing with, 15. 

pancreatic, 103. 

influence of, on the teeth, 263. 257. 306. 32^. 
Sanies, scorbutic, 161. 
Schirrus, hepatic, 93. 
Scirocco of Naples, 338. 
Scotland, 249. 333. 
Scrofula, 173. 240. 248. 256. 321. 
Scurvy, I6l. 256. 308. 328. 
Scybala, 118. 165. 
Sea-sickness, 156. 
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Season, certain circumstances of, 233. 
Seasonings of food, 210. 329. 
Secemment^ 78. 
Secretion, 78. 178. 

vessels for, 79. 
glandular^ 81. 179. 
Sensorium, disturbance of the^ 295. 1 82. 224. 
Shells, testaceous, 286. 307. 
Sheep, stomachs of, 133. 141. 
Sherry, 192. 

Sinus, maxillary, diseased, 32 J. 323. 
Skin, of the, 121. 345. 
Sleep, disturbed, 134. 224. 
Smith, Sir James Edward, 47. 
Snow, crystallization of, 285. 
Soil, 205. 216. 260. 262. 339. 342. 
Solidity, concerning the quality of, 51. 
Soups and broths, 210. 
Sowerby, the late Mr., 80. 283. 
Spain and Portugal, wines of, 191. 
Spices, 211. 

Spigelius, lobule of, 83. 
Spleen, of the, QQ. 

Aristotle's designation of, 101. 
Hippocrates' ditto 101. 

Stomach, sympathy of the, with the nervous system^ 1. 141. 
144. 149. 153. 171. 

fermentation of, 13. 126. 

general structure and office of, 57. 115. 

muscular fibres of, 59. 

contractile qualities of, 60. 

dilatation of, 59. 

secreting surface of^ 60. 
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Stomachy absorbent vessels of, 109. 

acidity of, 130. 163. 303. 

natural capacities of, 138. 144. 

of quadrupeds, 133. 141. 

blows and wounds of, 148. 

spasmodic contractions of, 163. 165. 
Stopping, metallic for teeth, 268. 
Strawberries, 212. 
Stylidium globosum, 47* 
Sugar, animal, 54. 

as condiment, 216. 
Sulphur, animal, 140. 

Swammerdam, his idea of muscular motion, 42. 
Switzerland, goitres of, 246. 



T. 



Tartar, of wine, 189. 

of the teeth, 264.328. 
Tasso, 230. 

Tea, several particulars of, 215. 334. 
Teeth, of the, generally, 52. 25 1 . 

distinct offices of certain, 1 14. 

classification of the, 26g. 

natural history of the, 276. 

enamel of, 289. 

bony substance of, 290. 

nerve and blood-vessels of, 277* 29 1. 

denudation of, 299. 305. 

decay of, generally, 300. 
> stopping dilapidated portions of, 300. 

protracted sufferings from disorders of, 320. 
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Teeth, latent scrofula excited by violent extraction of> 321. 
corollaries of the stracture> natural history, and dis^ 
orders of, 325. 
Temperature, animal, 126. 

atmospheric, 25Q. 
Tendon, structure of, 30. 
Terracina, 250. 

Tetrahedron, crystalline, 2/9. 280. 285. 
Texture, from crystalline arrangement, 282. 
Thorax, cavity of the, 23. 
Throat, of the, 16. 
Tissue, cellular, 37. 
Tivoli, 34 1 . 
Tongue, of the, 7. 15. 
Tonsils, 16. 
Tooth-ache, 303. 

physical cause of, 266. 268. 327. 

wherefore not incident to old age, 288. 
Torpedo, electric quality of, 3. 
Trachea, extraneous bodies in the, 18. 
Travellers, hint for, 157. 345. 
Tubercles, scrofulous, 242. 
Turin, 336. 
Turnips, 209. 
Tuscany, 250. 
Tympanites, 163. 



U. 



Uvula, of the, 6. 
Urine, 121. 179- 224. 
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V. 



ValaisanSy superstition of the> 24S. 
Valves> intestinal; 65, 

of the veins, 85, 
Varro, 27 1. 

Vasi, quotation of, 188. 
Vegetables, contractile motion of, 40. 

medulla of, 46. 

ultimate fibre of, 46, 47» 

certain properties of, 53. 

as objects of aliment, 204. 206. 26 i • 
Veins, 84. 

Vena portae, 84. 100. 
Ventriloquists, 23. 
Ventricles of the brain, 170. \J9, 
Vermuti, \g4. 
Villi, of the stomach, 60, 

of the intestines, 108. 
Vin cuit, 199. 



Vitality, 146.267. 
Volvox globator, 14.5. 
Vomiting, 154. ^ 



W. 



Water, when objectionable, 216. 

crystalline condensation of, 285. 
Weather, 235, 236. 
White, Mr. 176. 180. 
Wine-bitters, 194. 
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Wines, generally, 185. 

spirit contained in, LS6. 

saccharine qualities of, 189. 

acidifying qualities of, 193. 

tartar of, 189. 

Savours and adulterations of, I90. 

medicated, 194. 

Falemian, 196. 

Sidlianj 19?. 

Muscadine, 106. 

French, generally, 197. 

rassb et repos^, 198. 

of Spain and Fortngal, ,I9I. 

Italian, 194. 

English, domestic, 198. 
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